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⥴ㄽ 
 
࢔ࣥࢺࢩ࢔ࢽࣥࡣⰼࡸᯝᐇ࡟࠾ࡅࡿ㉥ࠊ㟷ཬࡧ⣸࡞࡝ࡢᵝࠎ࡞Ⰽㄪࢆ᭷ࡋ࡚
࠸ࡿ᳜≀ኳ↛Ⰽ⣲࡛࠶ࡿࠋ᭦࡟࢔ࣥࢺࢩ࢔ࢽࣥࡣྛ✀ࡢ᮲௳࡟ࡼࡗ࡚ᵓ㐀ኚ໬
ࢆཷࡅࠊ㏥ⰍࡸኚⰍࡋࡸࡍ࠸ᛶ㉁ࢆᣢࡘࠋⰍㄪࡢኚ໬࡟୚࠼ࡿᅉᏊ࡜ࡋ࡚ࠊpHࠊ
 ᗘࠊ㓟⣲ࠊ⢾ࡀ࠶ࡿࠋࡇࡢࡼ࠺࡟ࠊࢃࡎ࠿࡞⎔ቃᅉᏊࡸඹᏑᡂศࡀⰼⰍࡢⰍ
ㄪ࡟ᚤጁ࡞ኚ໬ࢆࡶࡓࡽࡋࠊ᳜≀ࡢከᙬ࡞Ⰽࡀ⏕ࡌࡿ࡜⪃࠼ࡽࢀࡿࠋ࢔ࣥࢺࢩ
࢔ࣥࡣ࢔ࣥࢺࢩ࢔ࢽࢪࣥ࡜࢔ࣥࢺࢩ࢔ࢽࣥࡢ⥲⛠࡛࠶ࡾࠊ⤖ྜ⢾ࡀእࢀࡓ࢔ࢢ
ࣜࢥࣥࢆ࢔ࣥࢺࢩ࢔ࢽࢪࣥ㸦anthocyanidin㸧ࠊࡑࡢ㓄⢾యࢆ࢔ࣥࢺࢩ࢔ࢽࣥ
㸦anthocyanin㸧࡜࿧ࡪࠋ㏻ᖖぢࡽࢀࡿ࢔ࣥࢺࢩ࢔ࢽࢪࣥ࡟ࡣࢩ࢔ࢽࢪࣥࠊࢹࣝࣇ
࢕ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌ࣛࣝࢦࢽࢪࣥࠊ࣌ࢳࣗࢽࢪࣥࠊ࣌࢜ࢽࢪࣥࡢ 6 ✀㢮
ࡀᏑᅾࡍࡿ 1)ࠋ࢔ࣥࢺࢩ࢔ࢽࢪࣥࡣ⣸እ⥺ࡢቑຍ࡟ࡼࡾࠊ࢔ࣥࢺࢩ࢔ࢽࢪࣥ⏕ྜ
ᛶ㓝⣲ࡢ㑇ఏᏊ⩌ࡢⓎ⌧ࡀಁ㐍ࡉࢀࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋࡑࡢࡓࡵࠊ᳜≀ෆ
ࡢ࢔ࣥࢺࢩ࢔ࢽࣥࡣኳೃ࡟ࡼࡗ࡚⏕⏘㔞ࡀᕥྑࡉࢀࡿࠋ 
࢔ࣥࢺࢩ࢔ࢽࣥ࡜⤖ྜࡋ࡚࠸ࡿ⢾ࡣ㏻ᖖ β-ࢢࣝࢥࢩࢻ⤖ྜ࡛࠶ࡾࠊࢢࣝࢥ࣮
ࢫࠊ࢞ࣛࢡࢺ࣮ࢫࠊ࣒ࣛࣀ࣮ࢫࡀ⤖ྜࡋ࡚࠸ࡿሙྜࡀከ࠸ࠋp-ࢡ࣐ࣝ㓟➼ࡢ᭷ᶵ
㓟(ⰾ㤶᪘᭷ᶵ㓟ࡸ⬡⫫᪘᭷ᶵ㓟)ࡀ࢚ࢫࢸࣝ⤖ྜࡋࡓ࢔ࣥࢺࢩ࢔ࢽࣥࡣ࢔ࢩࣝ
໬࢔ࣥࢺࢩ࢔ࢽࣥ࡜࿧ࡤࢀࠊᏳᐃᛶࡀ㧗ࡃ࡞ࡿࠋ཯ᑐ࡟࢔ࣥࢺࢩ࢔ࢽࢪࣥࡢࡳ
࡛ࡣᏳᐃᛶࡀపࡃࠊ㏿ࡸ࠿࡟ศゎࡉࢀ㏥Ⰽࡋ࡚ࡋࡲ࠺ࠋ࢔ࣥࢺࢩ࢔ࢽࢪࣥ࡬ࡢ
⤖ྜ᭷ᶵ㓟ࡣࠊⰾ㤶᪘᭷ᶵ㓟࡜⬡⫫᪘᭷ᶵ㓟ࡢ 2 ✀࡟኱ู࡛ࡁࠊ๓⪅ࡢ୰࡛ࡣ
p-ࢡ࣐ࣝ㓟ࠊ࢝ࣇ࢙࣮㓟ཬࡧࣇ࢙ࣝࣛ㓟ࡀ᭱ࡶ୍⯡ⓗ࡞⤖ྜ᭷ᶵ㓟࡛࠶ࡿࠋᚋ⪅
࡛ࡣ࣐ࣟࣥ㓟ࡸ㓑㓟ࡀ᭱ࡶ୍⯡ⓗ࡛࠶ࡿࡀࠊࡲࢀ࡟ࣜࣥࢦ㓟ࡸࢥࣁࢡ㓟➼ࡶሗ
࿌ࡉࢀ࡚࠸ࡿࠋ 
㣗ရ࡟࠾ࡅࡿ࢔ࣥࢺࢩ࢔ࢽࣥࡢ╔Ⰽᩱ࡜ࡋ࡚ࡢ᭷⏝ᛶࡣࠊ㣗ရཎᩱࡢⰍㄪࡢ
ኚືࢆ⿵࠸㣗ရࡢⰍㄪࢆ୍ᐃ࡟ࡍࡿࡇ࡜ࠊ㣗ရࡢຍᕤᕤ⛬ࡸಖᏑ୰ࡢኚⰍࡸ㏥
Ⰽࢆ⿵࠸Ⰽㄪࢆᩚ࠼ࡿࡇ࡜ࠊ㣗ရ࡟ᙬࡾࢆῧ࠼⨾࿡ࡋࡉࡸᴦࡋࡉࢆ₇ฟࡍࡿࡇ
࡜ࠊཬࡧከᵝ໬ࡍࡿ᪂ࡋ࠸ຍᕤ㣗ရࢆ⏕ࡳฟࡍ㔜せ࡞ᅉᏊ࡛࠶ࡿࡇ࡜ࡀ࠶ࡆࡽ
ࢀࡿࠋ㏆ᖺᵝࠎ࡞ຍᕤ㣗ရࡀᕷሙ࡟ὶ㏻ࡍࡿࡼ࠺࡟࡞ࡾࠊ㣗ရࡑࡢࡶࡢࡢⰍࡸ
ໟ⿦ࡢⰍᙬࡣࠊࡑࡢ㣗ရࡢᣦྥᛶࡸᾘ㈝⪅ࡢ㉎㈙ពḧࢆỴᐃࡍࡿせ⣲࡜ࡋ࡚ࡲ
ࡍࡲࡍ㔜せ࡜࡞ࡗ࡚࠸ࡿࠋࡋ࠿ࡋࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡣ᳜≀ኳ↛Ⰽ⣲࡛࠶ࡿࡓࡵ
࡟᳜≀ࡢ᱂ᇵ࡞ࡽࡧ࡟ᢳฟ࡜࠸࠺ᕤ⛬ࡀ୙ྍḞ࡛࠶ࡿࠋ୍⯡ⓗ࡟ኳ↛Ⰽ⣲ࡣࠊ
᳜≀࡞࡝ࡢኳ↛≀㸦⏕ࡲࡓࡣ஝⇱ရ㸧ࢆὙίࡸ␗≀㝖ཤ࡞࡝ࡢ๓ฎ⌮ࢆ⾜ࡗࡓ
ୖ࡛ࠊỈࡸ࢔ࣝࢥ࣮ࣝ࡞࡝ࡢ⁐፹ࢆ౑⏝ࡋ࡚ᢳฟࡋࠊᚓࡽࢀࡓᢳฟᾮࢆ⢭〇࣭
จ⦰ࡋ࡚〇㐀ࡉࢀࡿࠋࡲࡓࠊኳ↛Ⰽ⣲ࡢṤ࡝ࡢሙྜࠊ⢭〇࡟ࡼࡗ࡚ရ㉁ࡀྥୖ
ࡍࡿሙྜࡀከࡃࠊྠࡌⰍ⣲࡛ࡶࡑࡢ⏝㏵ࠊ౯್࡟ᛂࡌࡓ⢭〇ᕤ⛬ࢆᑟධࡋ࡚࠸
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ࡿࡢࡀ⌧≧࡛࠶ࡿࠋⰍ⣲୰࡟ࡣཎᩱ⏤᮶ࡢ㤶Ẽᡂศࠊ࿊࿡ᡂศཬࡧࢱࣥࣃࢡ㉁
࡞࡝ࡀྵࡲࢀ࡚࠸ࡿࡓࡵࠊ㣗ရ࡟╔Ⰽࡋࡓሙྜ࡟␗࿡࣭␗⮯ࡸⓑ⃮࣭ỿẊ➼ࡢ
ཎᅉ࡜࡞ࡿࡇ࡜ࡀ࠶ࡿࠋࡇࢀࡽࡢⰍ⣲௨እࡢ୙せ࡞ᡂศࢆྲྀࡾ㝖ࡃព࿡࡛ࠊ⢭
〇ࡣ㔜せ࡞ᕤ⛬࡛࠶ࡿࠋ⏕ᡂࡢ᪉ἲ࡜ࡋ࡚ࡣࠊᴟᛶࢆᣢࡗࡓ࢖࢜ࣥ஺᥮ᶞ⬡ࡸ
↓ᴟᛶࡢ྾╔ᶞ⬡ࠊ࠶ࡿ࠸ࡣ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮⭷ࠊ㝈እℐ㐣⭷ࠊ㏫ᾐ㏱⭷
࠾ࡼࡧ㟁Ẽᾐ㏱⭷࡞࡝ࡢᶵ⬟ᛶ㧗ศᏊ⭷࡟ࡼࡿ⏕ᡂ࡞࡝ࡉࡲࡊࡲ࡞᪉ἲࡀ࠶ࡾࠊ
┠ⓗ࡟ᛂࡌ࡚⤌ࡳྜࢃࡏ࡚౑⏝ࡉࢀ࡚࠸ࡿ 2)ࠋ 
ࡇࡢࡼ࠺࡟࢔ࣥࢺࢩ࢔ࢽࣥࡣ㣗⏝࡟౑⏝ࡉࢀ࡚࠸ࡿ᳜≀⏤᮶ࡢኳ↛Ⰽ⣲࡛࠶
ࡾࠊ㏆ᖺ࡛ࡣ⏕యㄪ〇ᶵ⬟ࡢⓎぢ 3)ࡶ࠶ࡾࠊᖺࠎ㟂せࡀ㧗ࡲࡿ୍᪉࡛ࠊ࢔ࣥࢺࢩ
࢔ࢽࣥࢆྵࡴ᳜≀ࡢ᱂ᇵ࡜⢭〇ࡶᚲせ࡛࠶ࡿ 4)ࠋ௨ୖࡢࡇ࡜࠿ࡽ࢔ࣥࢺࢩ࢔ࢽࣥ
ࡢⰍㄪࢆࡼࡾᏳᐃࡋ࡚฼⏝࡛ࡁࡿඃࢀࡓᢏ⾡ࡢ㛤Ⓨࡸཎᩱ᳜≀ࡢᨵⰋࠊ〇ἲᨵ
Ⰻ࡟ࡼࡿࢥࢫࢺࢲ࢘ࣥ࡞࡝ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ 5,6,7)ࠋ 
ࡑࡇ࡛ࠊᮏ◊✲ᐊ࡛ࡣ▷᫬㛫࡟ᚲせ࡞࢔ࣥࢺࢩ࢔ࢽࣥࢆࡘࡃࡿᢏ⾡ࢆ☜❧ࡍ
ࡿ஦ࢆ┠ⓗ࡟ࠊᚤ⏕≀ࢆ฼⏝ࡋࡓ࢔ࣥࢺࢩ࢔ࢽࣥࡢኚ໬࡟ࡘ࠸࡚◊✲ࢆ㐍ࡵ࡚
࠸ࡿ 8)ࠋࡇࢀࡲ࡛࡟ᚤ⏕≀࡟ࡼࡿ࢔ࣥࢺࢩ࢔ࢽࣥࡢᵓ㐀ಟ㣭ࡢሗ࿌ࡣ࠶ࡲࡾࡉࢀ
࡚࠸࡞࠸ࠋࡋ࠿ࡋࠊ᳜≀Ⰽ⣲࡛࠶ࡿ࢔ࣥࢺࢩ࢔ࢽࣥࢆᚤ⏕≀࡛ᵓ㐀ಟ㣭ࡍࡿࡇ
࡜ࡀ࡛ࡁࢀࡤࠊኳೃ࡞࡝࡛୙స࡛࠶ࡗࡓ᳜≀࡜ࡣูࡢ᳜≀࠿ࡽ▷᫬㛫࡛┠ⓗࡢ
࢔ࣥࢺࢩ࢔ࢽࣥࢆసࡿࡇ࡜ࡀ࡛ࡁࡿ࡜᥎ᐹࡋࡓࠋ  
ᮏሗ࡛ࡣࠊẚ㍑ⓗ⡆༢࡞ᵓ㐀ࢆᣢࡘࢩ࢔ࢽࢪࣥ-3-ࢢࣝࢥࢩࢻࢆከࡃྵࡴ㯮⡿
12㸧࡜ࠊᅵተ୰ࡲࡓࡣேࡢ⭠⟶ෆ࡟Ꮡᅾࡍࡿ Enterobacter aerogenesࢆ฼⏝ࡋࠊ࢔
ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟ࡘ࠸࡚ࡢ◊✲ࢆ⾜ࡗࡓࠋ◊✲࡟౑⏝ࡋࡓ㯮⡿ࡣ᪥ᖖ
ⓗ࡟㣗ࡋ࡚࠸ࡿ⡿ࡢ࣮ࣝࢶ࡛࠶ࡿྂ௦⡿㸦᭷Ⰽ⡿㸧ࡢ୍✀࡛࠶ࡿࠋྂ௦⡿ࡣ኱
ࡁࡃ㯮⡿ࠊ㉥⡿ࠊ⥳⡿ࡢ୕✀㢮࡟ศ㢮ࡉࢀ࡚࠸ࡿࠋ୰࡛ࡶ㯮⡿࡟ࡣ࢔ࣥࢺࢩ࢔
ࢽࣥࡀ㇏ᐩ࡟ྵࡲࢀ࡚࠾ࡾࠊ⫢ᶵ⬟ࡢᨵၿࡸどຊᅇ᚟ຠᯝࡀ࠶ࡿ࡜ゝࢃࢀ࡚࠸
ࡿ 10,11)ࠋ◊✲࡟౑⏝ࡋࡓ E. aerogenesࡣ㏻ᛶ᎘Ẽᛶᚤ⏕≀࡛࠶ࡾࠊࡲࡓⓎ㓝࡟ࡼ
ࡾỈ⣲࢞ࢫࢆⓎ⏕ࡉࡏࡿࡓࡵࠊ⎔ቃㄪ࿴ᆺࡢḟୡ௦࢚ࢿࣝࢠ࣮ࡢ⏕⏘ᚤ⏕≀࡜
ࡋ࡚ὀ┠ࡉࢀ࡚࠸ࡿ 12)ࠋE. aerogenesࡣ」ᩘ✀㢮ࡢ⭠ෆ⣽⳦࡜࢝ࢸ࢟ࣥ㢮࡛࠶ࡿ
࢚ࣆ࢞ࣟ࢝ࢸ࣮࢟ࣥ࢞ࣞࢻࢆศゎࡍࡿ࡜࠸࠺ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ 13)ࠋࡲࡓࠊ
࢔ࣥࢺࢩ࢔ࢽࣥࡣࠊ⭠ෆᚤ⏕≀࡟ࡼࡗ࡚ࢢࣝࢥࢩࢻ⤖ྜࡢษ᩿ཬࡧ࢔ࣥࢺࢩ࢔
ࢽࢪࣥ」⣲⎔ࡢศゎࡀ⾜ࢃࢀ࡚࠸ࡿ࡜࠸࠺ሗ࿌ࡀ࡞ࡉࢀ࡚࠸ࡿ 14,15,16)ࠋ௨ୖࡢࡇ
࡜࠿ࡽࠊE. aerogenes ࡟ࡼࡾ࢔ࣥࢺࢩ࢔ࢽࣥࡀศゎࡉࢀࠊศゎࡉࢀࡓ࢔ࣥࢺࢩ࢔
ࢽࣥ࡟᪂ࡓ࡞᭷ᶵ㓟ࡸ⢾ࡀ⤖ྜࡍࡿࡇ࡜࡟ࡼࡾࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡢኚ໬ࡀ㉳ࡇ
ࡿࡇ࡜ࡀ᥎ᐹࡉࢀࡓࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ୺࡟ E. aerogenes NBRC13534࡟ࡼࡿ
᭷ᶵ㓟ࢆῧຍࡋࡓ㯮⡿ᢳฟᾮࡢⰍ㉁ኚ໬ࢆㄪᰝࡋࡓࠋ 
 
 
3 
 
ᮏ◊✲ࢆ㐍ࡵࡿ࡟࠶ࡓࡾࠊ୺࡜ࡋ࡚௨ୗࡢ㡯┠࡟ࡘ࠸᳨࡚ウࢆ⾜ࡗࡓࠋ 
 
1㸧㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡿᚤ⏕≀ࡢࢫࢡ࣮ࣜࢽࣥࢢ 
 
2㸧E. aerogenes NBRC13534ࡢᅛయᇵ㣴࡟࠾ࡅࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
 
3㸧E. aerogenes NBRC13534ࡢᾮయᇵ㣴࡟࠾ࡅࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
 
4㸧㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟㛵ࢃࡿ᭷ᶵ㓟ࡢ᳨ウ 
 
5㸧E. aerogenes NBRC13534ࡢᅛయᇵ㣴࡟࠾ࡅࡿ⳦యࡢⰍ㉁ኚ໬ 
 
6㸧E. aerogenes NBRC13534ࡢᇵᆅࡢኚ໬࡟ࡼࡿ⳦య࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ
㉁ኚ໬ 
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➨1❶ 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡿᚤ⏕≀ࡢࢫࢡ࣮ࣜࢽࣥࢢ 
➨ 1⠇ ⥴ゝ 
 ᮏ❶࡛ࡣ㯮⡿࠿ࡽᢳฟࡋࡓ࢔ࣥࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ
㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟㸧ࢆྵࡴᅛయᇵᆅࢆㄪ〇ࡋࠊ㯮⡿࢔ࣥࢺࢩ
࢔ࢽࣥࡢⰍㄪࢆኚ໬ࡉࡏࡿᚤ⏕≀ࡢࢫࢡ࣮ࣜࢽࣥࢢࢆ⾜ࡗࡓࠋ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
1-2-1 㯮⡿⏤᮶࢔ࣥࢺࢩ࢔ࢽࣥࡢᢳฟᾮࡢㄪ〇 
㯮⡿㸦⣸㞼㸧ࢆᰴᘧ఍♫࠿ࡌࢃࡽ⡿✐㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋ㓑㓟ࡣࢼ࢝ࣛ
࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋ㯮⡿ࢆ࣑࢟ࢧ 㸦࣮࣑ࣝ㸤࣑࢟ࢧ࣮TML15ࠊ
TESCOMࠊᮾி㸧࡛ ⢊○ࡋࠊⲔⁿࡋ㸦120࣓ࢵࢩࣗ㸧ࢆ⏝࠸࡚⣇㒊ศࢆᅇ཰ࡋࡓࠋ
ࡇࡢ㯮⡿⣇ 10.0 g࡟ᑐࡋ࡚ 10%㸦V/V㸧㓑㓟⁐ᾮࢆ 200 mL ຍ࠼ࠊ15Υࡢᬯᡤ
࡛ 1 ᬌ㟼⨨ࡋࡓࠋࡇࡢ⁐ᾮࢆ࣮࢞ࢮ࡛ࢁ㐣ᚋࠊ㐲ᚰศ㞳(3000 rpmࠊ10ศࠊ4Υ )
ࢆ⾜ࡗࡓୖࠋ ⃈ࡳᾮࢆ No. 2࡜ No. 5Cࡢࢁ⣬ (ADVANTECࠊᮾி)ࢆ⏝࠸࡚྾ᘬ
ࢁ㐣ࢆ⾜ࡗࡓࠋ 
 
1-2-2 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆྵࡴ PDAᇵᆅࡢㄪ〇 
PDA㸦࣏ࢸࢺࢹ࢟ࢫࢺ࣮ࣟࢫᐮኳ㸧ࡣ᪥Ỉ〇⸆ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋ
ࡓࠋ࢝ࣇ࢙࣮㓟ࠊ࣐ࣟࣥ㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࡣࢼ࢝ࣛ࢖ࢸࢫ
ࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 100 ml࡟ࠊPDA 3.9 gࠊ
࢝ࣇ࢙࣮㓟 0.01 gࠊ࣐ࣟࣥ㓟 0.01 gࠊࣇ࢙ࣝࣛ㓟 0.01 gࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟 
0.01 g ࢆῧຍࡋࡓࠋࡇࢀࢆ᭷ᶵ㓟ῧຍᇵᆅ࡜ࡋࡓࠋࡲࡓࠊ᭷ᶵ㓟ࢆῧຍࡋ࡞࠸
PDA ᇵᆅࡢㄪ〇ࡶ⾜ࡗࡓࠋࡇࢀࢆ᭷ᶵ㓟↓ῧຍᇵᆅ࡜ࡋࡓࠋྛᇵᆅࢆ 5 ศ㛫Ἓ
㦐Ỉ୰࡟࡚‮ࡏࢇࡋࠊࢡ࣮ࣜࣥ࣋ࣥࢳෆ࡛ࢩ࣮ࣕࣞ࡟ศὀࡋࡓࠋ 
 
1-2-3 ᚤ⏕≀ࡢࢫࢡ࣮ࣜࢽࣥࢢ 
ࣂࢣࢶෆ࡟ᓫᇛ኱Ꮫᰯෆࡢᅵተࢆ᥇ྲྀࡋࠊࡑࡢ୰࡟ࢼࢫࡢ⓶ࢆᇙࡵ࡚㸦⣙ 10 
cm㸧ᩘ᪥ᨺ⨨ࡋࡓࠋࢼࢫࡢ⓶࡟௜╔ࡋࡓᅵࢆ⁛⳦Ỉ࡟ᠱ⃮ࡋࠊࡇࡢᠱ⃮ᾮࢆ᭷
ᶵ㓟ῧຍᇵᆅ࡟ 0.1 mlᩓᕸࡋࠊ30Υ࡛ 7᪥㛫ᇵ㣴ࢆ⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࡢⰍ㉁ࡀኚ໬ࡋ࡚࠸ࡿ㒊ศ࠿ࡽᚤ⏕≀ࡢ༢㞳ࢆ⾜ࡗࡓࠋ 
 
1-2-4 ᚤ⏕≀ࡢᇵ㣴 
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡓᚤ⏕≀ࡣࠊ᭷ᶵ㓟ῧຍᇵᆅ࡜ࠊ᭷ᶵ
5 
 
㓟↓ῧຍᇵᆅ࡟ⓑ㔠⪥ࢆ⏝࠸࡚ࢡ࣮ࣜࣥ࣋ࣥࢳෆ࡛᳜⳦ࡋࡓࠋ 
 
1-2-5 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢ㐃⥆྾ගᗘ ᐃ 
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࡀኚ໬ࡋࡓᇵᆅࢆศྲྀࡋࠊヨ㦂⟶ෆ࡛᧠ᢾᲬࢆ⏝
࠸࡚○ࡁࠊ15%㸦v/v㸧㓑㓟ࢆΰྜࡋࠊ1ᬌ 15Υ࡛Ⰽ⣲ࢆᢳฟࡋࡓࠋࡑࡢᚋ No. 5C
ࡢࢁ⣬ࢆ⏝࠸࡚྾ᘬࢁ㐣ࢆ⾜࠸ࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ 㸦࣮DISMIC-13HP PTFE 0.2 
μmࠊADVANTECࠊᮾி㸧࡛ࢁ㐣ࡋࡓᚋࠊ15%㸦v/v㸧㓑㓟࡜ᙜ㔞࡛ΰྜࡋࠊࢧࣥ
ࣉࣝ࡜ࡋࡓࠋࡇࡢࢧࣥࣉࣝࢆศගගᗘィ㸦U-3010ࠊᰴᘧ఍♫᪥❧ࣁ࢖ࢸࢡࢧ࢖
࢚ࣥࢫࠊᮾி㸧࡟ࡼࡾ ᐃࡋࡓࠋ 
 
1-2-6 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢศ㞳࡜ศྲྀ 
ࣜࣥ㓟࡜㓑㓟࡜࢔ࢭࢺࢽࢺࣜࣝࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධ
ࡋࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥࡣࠊCTO-10AC࣒࣮࢝ࣛ࢜ࣈࣥ࠾ࡼࡧ SPD-10AV UV-VIS
᳨ฟჾࢆഛ࠼ࡓ㧗㏿ᾮయࢡ࣐ࣟࢺࢢࣛࣇ㸦HPLC㸧㸦Shimadzuࠊி㒔㸧ࢆ⏝࠸࡚
ศᯒࡋࡓࠋ ศᯒ⏝࣒࢝ࣛࡣ Inertsil ODS-3㸦4.6 mm I. D. ×250 mmࠊࢪ࣮࢚ࣝࢧ࢖
࢚ࣥࢫᰴᘧ఍♫ࠊᮾி㸧ࢆ౑⏝ࡋࡓࠋ⁐፹ࡣࠊA㸦H3PO4㸸H2O = 15㸸985 v/v㸧
࠾ࡼࡧ B㸦H3PO4㸸CH3COOH㸸CH3CN㸸H2O㸻27.5㸸210㸸197㸸535 v/v/v/v㸧ࢆ
౑⏝ࡋࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥศᯒࡣࠊ௨ୗࡢ໙㓄᮲௳࡛⾜ࡗࡓ㸸ὶ㏿ 0.5 ml/min
࡛⁐፹ B (35 %→100ศ→55 %)ࠋࢧࣥࣉࣝὀධ㔞ࡣ 20 μl࡛࠶ࡗࡓࠋศྲྀ⏝࢝ࣛ
࣒ࡣ COSMOSIL 5C18-AR-II Packed Column㸦10 mm I.D.×250 mmࠊࢼ࢝ࣛ࢖ࢸࢫ
ࢡᰴᘧ఍♫ࠊி㒔㸧ࢆ౑⏝ࡋࡓࠋ⁐፹ࡣࠊA㸦H3PO4㸸H2O = 15㸸985 v/v㸧࠾ࡼ
ࡧ B㸦H3PO4㸸CH3COOH㸸CH3CN㸸H2O㸻27.5㸸210㸸197㸸535 v/v/v/v㸧ࢆ౑⏝
ࡋࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥศᯒࡣࠊ௨ୗࡢ໙㓄᮲௳࡛⾜ࡗࡓ㸸ὶ㏿ 0.5 ml/min࡛⁐ᾮ
B(35 %→100ศ→55 %)ࠋࢧࣥࣉࣝὀධ㔞ࡣ 5.0 ml࡛࠶ࡗࡓࠋ ᗘࡣ 37Υ࡜ࡋࡓࠋ
1-2-5ࡢࢧࣥࣉࣝࢆ⁐፹ AࠊBࡢΰྜᾮ㸦A㸸B㸻65㸸35 v/v㸧࡜➼㔞࡛ΰྜࡋࠊ
࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊHPLC࡟࡚ศ㞳ࡋࡓࠋࡲࡓࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࢆΰྜࡋࡓ᭷ᶵ㓟ῧຍ PDA ᇵᆅ࡟࠾࠸࡚ᚤ⏕≀ࢆ⏕⫱ࡉࡏࡓᇵᆅ࡟࠾࠸࡚ࠊ
ᚤ⏕≀ࢆ⏕⫱ࡉࡏ࡚࠸࡞࠸ᇵᆅ࡟ࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓ 4 ࡘࡢࣆ࣮ࢡࢆศྲྀ⏝࢝
࣒࡛ࣛศྲྀࡋࡓࠋศྲྀࡋࡓࣆ࣮ࢡࡣศගගᗘィࢆ⏝࠸࡚㐃⥆྾ගᗘࢆ ᐃࡋࡓࠋ 
 
1-2-7 ศ㞳Ⰽ⣲ࡢ࢔ࣥࢺࢩ࢔ࢽࢪࣥศᯒ 
ሷ㓟࡜࢖ࢯ࢔࣑ࣝ࢔ࣝࢥ࣮ࣝࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋ
ࡓࠋHPLC࡛ศྲྀࡋࡓࣆ࣮ࢡࡢෆࠊ500 nm࡟ᴟ኱྾཰್ࢆᣢࡘ 2ࡘࡢࣆ࣮ࢡ 3.0 
ml࡜ 4 Nሷ㓟 3.0 mlࢆΰྜࡋࠊ40ศἛ㦐Ỉ୰࡟࡚ຍỈศゎࢆ⾜ࡗࡓࠋᐊ ࡟࡚
ᨺ෭ᚋࠊ࢖ࢯ࢔࣑ࣝ࢔ࣝࢥ࣮ࣝࢆ 2.0 mLຍ࠼࡚᧠ᢾࡋࡓࠋᩘศᚋࠊୖᒙࢆศྲྀ
ࡋࠊ࢚ࣂ࣏࣮ࣞࢱ࣮ࢆ⏝࠸࡚⃰⦰ࡋࠊ࣓ࢱࣀ࣮࡛ࣝ⁐ゎࡋࡓࠋ᭦࡟ࠊ⁐፹ AࠊB
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ࡢΰྜᾮ㸦A㸸B㸻65㸸35 v/v㸧࡜➼㔞࡛ΰྜࡋࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊ
HPLC࡟࡚ศᯒࡋࡓࠋẚ㍑࡜ࡋ࡚ࠊᶆ‽≀㉁࡛࠶ࡿࢩ࢔ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌
࢜ࢽࢪࣥࢆ 15%㸦v/v㸧㓑㓟࡟⁐ゎࡋࠊ⁐፹ AࠊBࡢΰྜᾮ㸦A㸸B㸻65㸸35 v/v㸧
࡜➼㔞࡛ΰྜࡋࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊHPLC࡟࡚ศᯒࡋࡓࠋ 
➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
1-3-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆⰍ㉁ኚ໬ࡉࡏࡓᚤ⏕≀ 
ᇵᆅࡢⰍ㉁ኚ໬ࡀぢࡽࢀࡓ㒊ศ࠿ࡽᚤ⏕≀ࢆ༢㞳ࡋࠊ᭷ᶵ㓟ᇵᆅ࡟ྛࠎ᳜⳦
ࡋࡓ࡜ࡇࢁࠊᇵᆅࡢⰍࡀ㉥࠿ࡽ⃰㉥Ⰽ࡬࡜ኚ໬ࡋࡓ㸦ᅗ 1-1㸧ࠋࡲࡓࠊ᭷ᶵ㓟ῧ
ຍᇵᆅ࡛Ⰽ㉁ࡀኚ໬ࡋ࡚࠸ࡿ㸦ᅗ 1-2㸧ࡇ࡜࠿ࡽࠊ᪂ࡓ࡞Ⰽ⣲ࡀసࡽࢀࡓྍ⬟ᛶ
ࡀ♧၀ࡉࢀࡓࠋ 
 ᭦࡟ศ㞳ࡋࡓᚤ⏕≀ࢆᰴᘧ఍♫ࢸࢡࣀࢫ࣭ࣝ࢞ࣛ࣎㸦㟼ᒸ┴㸧࡟ጤクࡋྠᐃ
ࢆ⾜ࡗࡓࠋ⤖ᯝࠊ16s rDNAሷᇶ㓄ิࢆ⏝࠸ࡓ┦ྠᛶ᳨⣴ࡢ⤖ᯝࠊEnterobacter 
aerogenes RW9516ᰴྠࠊ ࡌࡃRW7M1ᰴࡢ┦ྠ⋡ࡀ99.8%࡜㧗࠸┦ྠᛶࢆ♧ࡋࡓࠋ
ࡲࡓࠊࡇࡢ⳦ᰴࡣ NBRC␒ྕ 13534࡜᭱ࡶ㧗࠸┦ྠᛶࡀ☜ㄆࡉࢀࡓࠋ 
 
1-3-2 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢ㐃⥆྾ගᗘ ᐃ 
᭷ᶵ㓟ῧຍᇵᆅ࡟ᚤ⏕≀ࢆᇵ㣴ࡍࡿࡇ࡜࡛ 220 nm࡜ 320 nmࡢࣆ࣮ࢡࡀ࡞ࡃ
࡞ࡗ࡚࠸ࡓࠋࡲࡓࠊ᭷ᶵ㓟↓ῧຍᇵᆅ࡟ᚤ⏕≀ࢆ᳜⳦ࡍࡿࡇ࡜࡛220 nm࡜280 nm
ࡢࣆ࣮ࢡࡀ࡞ࡃ࡞ࡗ࡚࠸ࡓ㸦ᅗ 1-4-1㸧ࠋࡑࡋ࡚ࠊ᭷ᶵ㓟ῧຍᇵᆅ࡟ศ㞳ࡋࡓ⳦ࢆ
᳜⳦ࡍࡿ࡜ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್ࡀ 520 nm࠿ࡽ 500 nmࡢ▷Ἴ㛗
࡬࡜ࢩࣇࢺࡋ࡚࠸ࡓ㸦ᅗ 1-4-2㸧ࠋࡇࡢ஦࠿ࡽᚤ⏕≀ࡀ᭷ᶵ㓟ࢆ฼⏝ࡋ࡚ᇵᆅ୰ࡢ
Ⰽ⣲ࢆⰍ㉁ኚ໬ࡉࡏ࡚࠸ࡿྍ⬟ᛶࡀ☜ㄆࡉࢀࡓࠋ 
 
1-3-3 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢศ㞳࡜ศྲྀ 
᭷ᶵ㓟ῧຍᇵᆅ࡛ᚤ⏕≀ࢆᇵ㣴ࡋࠊⰍ⣲ࡢᢳฟࢆ࠾ࡇ࡞࠸ࠊHPLC࡛ศ㞳ࡋࡓ
⤖ᯝࠊᚤ⏕≀ࢆᇵ㣴ࡋ࡚࠸࡞࠸ሙྜ࡜ẚ㍑ࡋ࡚ᚤ⏕≀ᇵ㣴ࡋࡓᇵᆅ࠿ࡽࠊ4ࡘࡢ
᪂ࡋ࠸ࣆ࣮ࢡ㸦ࣆ࣮ࢡ 1~4㸧ࡀ᳨ฟࡉࢀࡓ㸦ᅗ 1-5㸧ࠋࡉࡽ࡟ࠊศྲྀ࣒࢝ࣛ࡟࡚
1~4ࡢࣆ࣮ࢡࢆศྲྀࡋ㸦ᅗ 1-6㸧ࠊศගගᗘィࢆ⏝࠸࡚ ᐃࡋࠊ⤖ᯝࠊ2࡜ 3ࡣ 520 
nmࡢᴟ኱྾཰ࢆ♧ࡋࡓࡢ࡟ᑐࡋ 1࡜ 4ࡣ 500 nmࡢᴟ኱྾཰ࢆ♧ࡋࡓ㸦ᅗ 1-7㸧ࠋ
ࡇࡢ 2✀ࡢࣆ࣮ࢡࡀ᪂つ࡟⏕⏘ࡉࢀࡓⰍ⣲࡛࠶ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋ 
 
1-3-4 ࢔ࣥࢺࢩ࢔ࢽࢪࣥศᯒ 
1-3-3࡛ 500 nmࡢᴟ኱྾཰ࢆ♧ࡋࡓ 1࡜ 4ࡢࣆ࣮ࢡࡣࠊ500 nm௜㏆࡟ࣆ࣮ࢡ
ࢆ♧ࡋࡓࡢ࡛ࠊ࢔ࣥࢺࢩ࢔ࢽ࡛ࣥࡿࡇ࡜ࢆ᝿ᐃࡋ࡚࢔ࢢࣜࢥࣥࡢศᯒࢆࡋࡓࠋ
ᶆ‽≀㉁࡜ࡋ࡚ࢩ࢔ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌࢜ࢽࢪࣥࡢಖᣢ᫬㛫ࢆ HPLC࡟࡚
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ẚ㍑ࡋࡓࠋ1࡜ 4ࡢࣆ࣮ࢡࡣ 3✀ࡢᶆ‽≀㉁ࡢ࡝ࡢಖᣢ᫬㛫࡜ࡶ㔜࡞ࡽ࡞࠸ࡓࡵࠊ
ࢩ࢔ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌࢜ࢽࢪࣥ௨እࡢ࢔ࣥࢺࢩ࢔ࢽ࡛ࣥ࠶ࡿྍ⬟ᛶࡀ☜
ㄆࡉࢀࡓ㸦ᅗ 1-8㸧ࠋ 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 1-1ᚤ⏕≀࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
ᕥ㸸 ᚤ⏕≀࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ࡢ࡞࠸ᇵᆅ 
ྑ㸸 ᚤ⏕≀࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ࡢ࠶ࡿᇵᆅ 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 1-2 ᭷ᶵ㓟↓ῧຍᇵᆅ࡜᭷ᶵ㓟ῧຍᇵᆅࡢẚ㍑ 
ୖẁ㸸 ᭷ᶵ㓟ῧຍᇵᆅ 
ୗẁ㸸 ᭷ᶵ㓟↓ῧຍᇵᆅ 
ᕥ㸸 ᚤ⏕≀↓ 
ྑ㸸 ᚤ⏕≀᭷ 
᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊ࣐ࣟࣥ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟㸧 
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ᅗ 1-3 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆⰍ㉁ኚ໬ࡉࡏࡓᅵተᚤ⏕≀ࡢ㢧ᚤ㙾෗┿ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 1-4-1 ᇵᆅᢳฟ≀ࡢ㐃⥆྾ගᗘ 
ڦ᭷ᶵ㓟ῧຍᇵᆅ㸦ᚤ⏕≀࡞ࡋ㸧ࠊڸ᭷ᶵ㓟ῧຍᇵᆅ㸦ᚤ⏕≀࠶ࡾ㸧 
᭷ᶵ㓟↓ῧຍᇵᆅ㸦ᚤ⏕≀࡞ࡋ㸧ࠊی᭷ᶵ㓟↓ῧຍᇵᆅ㸦ᚤ⏕≀࠶ࡾ㸧 
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ᅗ 1-4-2 ᇵᆅᢳฟ≀ࡢ㐃⥆྾ගᗘ 
ڦ᭷ᶵ㓟ῧຍᇵᆅ㸦ᚤ⏕≀࡞ࡋ㸧ࠊڸ᭷ᶵ㓟ῧຍᇵᆅ㸦ᚤ⏕≀࠶ࡾ㸧 
᭷ᶵ㓟↓ῧຍᇵᆅ㸦ᚤ⏕≀࡞ࡋ㸧ࠊی᭷ᶵ㓟↓ῧຍᇵᆅ㸦ᚤ⏕≀࠶ࡾ㸧 
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ᅗ 1-5  HPLC࡟ࡼࡿⰍ㉁ኚ໬ࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢศ㞳 
ᕥ㸸 ᚤ⏕≀ࢆ᳜⳦ࡋ࡚࠸࡞࠸ᇵᆅࡢ HPLCࣃࢱ࣮ࣥ 
ྑ㸸 ᚤ⏕≀ࢆ᳜⳦ࡋࡓᇵᆅࡢ HPLCࣃࢱ࣮ࣥ 
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| 
40 
| 
0 
| 
20 
| 
40 
| 
0 
| 
20 
52
0 
nm
 
11 
 
1  
2  
3  
4  
  
| 
40 
| 
60 
| 
0 
| 
20 
| 
40 
| 
60 
| 
0 
| 
20 
ಖᣢ᫬㛫㸦ศ㸧 ಖᣢ᫬㛫㸦ศ㸧
ᅗ 1-6  HPLC࡟ࡼࡿⰍ㉁ኚ໬ࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢศྲྀ 
ᕥ㸸 ᚤ⏕≀ࢆ᳜⳦ࡋ࡚࠸࡞࠸ᇵᆅࡢ HPLCࣃࢱ࣮ࣥ 
ྑ㸸 ᚤ⏕≀ࢆ᳜⳦ࡋࡓᇵᆅࡢ HPLCࣃࢱ࣮ࣥ 
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ᅗ 1-6ࡢ HPLCࣃࢱ࣮ࣥ࡟♧ࡋࡓڦࣆ࣮ࢡ 1ࠊڸࣆ࣮ࢡ 2ࠊࣆ࣮ࢡ 3ࠊیࣆ࣮
ࢡ 4ࠋ 
ࣆ࣮ࢡ 1㸸 500 nmࠊࣆ࣮ࢡ 2㸸 510 nmࠊࣆ࣮ࢡ 3㸸 510 nmࠊࣆ࣮ࢡ 4㸸 500 nmࠋ 
  
ᅗ 1-7 HPLC࡟࡚ศྲྀࡋࡓࣆ࣮ࢡࡢ㐃⥆྾ගᗘࣃࢱ࣮ࣥ 
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ಖᣢ᫬㛫㻔ศ㻕㻌
ᅗ 1-8 ศྲྀⰍ⣲࡜ᶆ‽≀㉁ࡢᵓ㐀ẚ㍑ 
ྛᶆ‽≀㉁ࡢಖᣢ᫬㛫ࡣ࣌࢜ࢽࢪࣥ 4.22ศࠊ࣐ࣝࣅࢪࣥ 2.54ศࠊࢩ࢔ࢽࢪ
ࣥ 3.22ศ࡛࠶ࡗࡓࠋศྲྀⰍ⣲ࡢಖᣢ᫬㛫ࡣࠊࣆ࣮ࢡ 1 7.20ศࠊࣆ࣮ࢡ 4
12.52ศ࡛࠶ࡗࡓࠋ 
ಖᣢ᫬㛫=4.22ศ 
࣌࢜ࢽࢪࣥ 
ಖᣢ᫬㛫=2.54ศ 
࣐ࣝࣅࢪࣥ 
ಖᣢ᫬㛫=3.22ศ 
ࢩ࢔ࢽࢪࣥ 
ಖᣢ᫬㛫=12.52ศ 
ಖᣢ᫬㛫=7.20ศ ࣆ࣮ࢡ 1 
ࣆ࣮ࢡ 4 
ᶆ
‽
≀
㉁
520 nm 
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➨ 2❶ E. aerogenes NBRC13534ࡢᅛయᇵ㣴࡟࠾ࡅࡿ㯮⡿࢔ࣥࢺࢩ
࢔ࢽࣥࡢⰍ㉁ኚ໬ 
➨ 1⠇ ⥴ゝ 
ᮏ❶࡛ࡣ➨ 1 ❶࡛ࢫࢡ࣮ࣜࢽࣥࢢࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏ
ࡿᚤ⏕≀࡜㧗࠸┦ྠᛶࡀ☜ㄆࡉࢀࡓࠊE. aerogenes NBRC13534ࢆ౑⏝ࡋࠊ㯮⡿࢔
ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ࢆㄪ࡭ࡓࠋࡲࡓࠊⰍ㉁ࡢኚ໬࡟㛵୚ࡍࡿ᭷ᶵ㓟ࢆ᳨ウ
ࡋࡓࠋ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
2-2-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆྵࡴ PDAᅛయᇵᆅࡢㄪ〇 
ࢡ࢚ࣥ㓟࡜ࣜࣥ㓟Ỉ⣲஧ࢼࢺ࣒ࣜ࢘ࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩ
Ᏻᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋPDA㸦࣏
ࢸࢺࢹ࢟ࢫࢺ࣮ࣟࢫᐮኳ㸧ࡣ᪥Ỉ〇⸆ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋࢡ࢚ࣥ
㓟 19.2 g/L࡜ࠊࣜࣥ㓟Ỉ⣲஧ࢼࢺ࣒ࣜ࢘ 28.4 g/Lࢆㄪ〇ࡋࠊpH 4.0ࡢMcIlvaine 
bufferࢆㄪ〇ࡋࡓࠋMcIlvaine buffer࡟㯮⡿ࡢ⣇ࢆ 1/10ῧຍࡋࠊ୍ᬌ 15Υ࡛ᢳฟ
ࡋࡓࠋࡇࡢ⁐ᾮࢆ No.1 ࡢࢁ⣬ (ADVANTECࠊᮾி)࡛ࢁ㐣ࡋࡓࠋࡇࢀࢆ㯮⡿࢔
ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ࡜ࡋࡓࠋ⾲ 2-1ࡢ㏻ࡾ࡟ᇵᆅࡢㄪ〇ࢆ⾜ࡗࡓࠋㄪ〇ࡋࡓᇵᆅ
ࢆἛ㦐Ỉᾎ୰࡟࡚ 5 ศ㛫‮ࡏࢇࡋࠊࡑࡢᚋࢡ࣮ࣜࣥ࣋ࣥࢳෆ࡛ศὀࡋࡓࠋ༑ศ
࡟ᨺ෭ࡋࡓᇵᆅ࡟ E. aerogenes NBRC13534ࢆⓑ㔠⪥࡛᳜⳦ࡋࡓࠋࡲࡓࠊẚ㍑࡜
ࡋ࡚ E. aerogenes NBRC13534ࢆ᳜⳦ࡋ࡞࠸ᇵᆅࡶ⏝ពࡋࡓࠋᇵᆅࡣ 37Υࠊ7᪥
㛫ᬯᡤ࡛ᇵ㣴ࡋࡓࠋ 
 
⾲ 2-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࢆྵࡴ PDAᇵᆅࡢ⤌ᡂ 
ᇵᆅᡂศ 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅ 
PDA                   㸦g㸧 3.9  
࢝ࣇ࢙࣮㓟              㸦g㸧 0.01  
ࣇ࢙ࣝࣛ㓟                㸦g㸧 0.01  
p-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟       㸦g㸧 0.01  
࣐ࣟࣥ㓟                  㸦g㸧 0.01  
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㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ  㸦ml㸧 100  
 
2-2-2 㐃⥆྾ගᗘ ᐃ 
㓑㓟ࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫࠿ࡽ㉎ධࡋࡓࠋᇵᆅ 12.5 g ࢆヨ㦂⟶࡟ධࢀࠊ
᧠ᢾᲬ࡛ᇵᆅࢆ₽ࡋࠊ15%㸦v/v㸧㓑㓟⁐ᾮ 20 mlࢆຍ࠼ࠊ15Υࠊᬯᡤ୍࡛ᬌᢳฟ
ࡋࡓࠋࡑࡢᚋࠊ㐲ᚰศ㞳㸦3000 rpmࠊ5ศ㛫㸧ࡋࠊୖ⃈ࡳࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ
࣮(DISMIC-13HP PTFE 0.2 μmࠊADVANTECࠊᮾி)࡛ࢁ㐣ࢆࡋࡓࡶࡢࢆࢧࣥࣉࣝ
࡜ࡋࡓࠋࡇࡢࢧࣥࣉࣝࢆ㸦U-3010ࠊᰴᘧ఍♫᪥❧ࣁ࢖ࢸࢡࢧ࢖࢚ࣥࢫࠊᮾி㸧
࡟ࡼࡾ ᐃࡋࡓࠋ 
 
2-2-3 ྛ✀᭷ᶵ㓟ࢆྛࠎྵࡴᇵᆅࡢㄪ〇 
ᇵᆅࡣ⾲ 2-2ࡢ㏻ࡾ࡟ㄪ〇ࡋࡓࠋࡲࡓࠊẚ㍑࡜ࡋ࡚᭷ᶵ㓟ࢆῧຍࡋ࡞࠸ᇵᆅࡢ
ㄪ〇ࢆ⾜ࡗࡓࠋྛᇵᆅࢆἛ㦐Ỉᾎ୰࡟࡚ 5 ศ㛫‮↦ࡋࠊࡑࡢᚋࠊࢡ࣮ࣜࣥ࣋ࣥ
ࢳෆ࡛ศὀࢆ⾜ࡗࡓࠋ༑ศ࡟ᨺ෭ࡋࡓᇵᆅ࡟ E. aerogenes NBRC13534ࢆⓑ㔠⪥
࡛᳜⳦ࡋࡓࠋࡍ࡭࡚ࡢᇵᆅࡣ 37Υࠊ5᪥㛫ᬯᡤ࡛ᇵ㣴ࡋࡓࠋ 
 
⾲ 2-2 ྛ✀᭷ᶵ㓟࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࢆྵࡴ PDAᇵᆅ⤌ᡂ 
 ᭷ᶵ㓟 
4✀㢮 
ῧຍ 
࢝ࣇ࢙࣮ 
㓟ῧຍ 
 
ࣇ࢙ࣝࣛ
㓟ῧຍ 
 
p-ࣄࢻࣟ࢟
ࢩᏳᜥ㤶㓟 
ῧຍ 
࣐ࣟࣥ㓟 
ῧຍ 
 
PDA  㸦g㸧 3.9  3.9  3.9  3.9  3.9  
࢝ࣇ࢙࣮㸦g㸧 0.01  0.01     
ࣇ࢙ࣝࣛ㸦g㸧 0.01   0.01    
p-ࣄࢻࣟ࢟ࢩ
Ᏻᜥ㤶㓟㸦g㸧 0.01    0.01   
࣐ࣟࣥ㓟㸦g㸧 0.01     0.01  
㯮⡿࢔ࣥࢺࢩ
࢔ࢽࣥᢳฟᾮ
㸦ml㸧 
100  100  100  100  100  
 
2-2-4 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢ㐃⥆྾ගᗘ ᐃ 
E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓྛ᭷ᶵ㓟ῧຍᇵᆅ 12.5 gࢆヨ㦂⟶࡟ධࢀࠊ
᧠ᢾᲬ࡛ᇵᆅࢆ₽ࡋࠊ15%㸦v/v㸧㓑㓟⁐ᾮ 20 mlࢆຍ࠼ࠊ1ᬌ 15Υ࡛Ⰽ⣲ࢆᢳฟ
ࡋࡓࠋࡑࡢᚋ No. 1ࡢࢁ⣬ࢆ⏝࠸࡚྾ᘬࢁ㐣ࢆ⾜࠸ࠊࢧࣥࣉࣝ࡜ࡋࡓࠋࡇࡢࢧࣥ
ࣉࣝࢆ᭦࡟࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࢆࡋࡓࡶࡢࢆศගගᗘィ࡟ࡼࡾ ᐃࡋ
ࡓࠋ 
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2-2-5 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢศ㞳 
1-2-6ࢆཧ↷ 
 
➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
2-3-1  E. aerogenes NBRC13534ᅛయᇵ㣴࡛ࡢ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
NBRCࡼࡾ㉎ධࡋࡓ E. aerogenes NBRC13534ࡶ 1❶࡛ࢫࢡ࣮ࣜࢽࣥࢢࡋࡓᚤ
⏕≀࡜ྠࡌࡼ࠺࡟㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆ㉥࠿ࡽ⣸࡟ኚ໬ࡉࡏࡓ㸦ᅗ 2-1㸧ࠋ
ࡲࡓࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰
್࡛࠶ࡿ 520 nm࠿ࡽ 500 nm࡟ᴟ኱྾཰್ࡀࢩࣇࢺࡋ࡚࠸ࡓ㸦ᅗ 2-2㸧ࠋࡇࡢࡇ
࡜࠿ࡽ E. aerogenes NBRC13534ࡣࠊ1❶࡛ࢫࢡ࣮ࣜࢽࣥࢢࡋࡓᚤ⏕≀࡜ྠࡌᵝ࡟
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡿࡇ࡜ࡀ࡛ࡁࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋ 
2-3-2 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟࠾ࡅࡿ᭷ᶵ㓟ࡢᙳ㡪 
E. aerogenes NBRC13534ࢆ᳜⳦ࡋࡓᇵᆅ࡛ࡣࠊ᭷ᶵ㓟 4✀ࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙
ࣝࣛ㓟ῧຍᇵᆅࡢⰍࡀ㉥ࡃ࡞ࡾࠊ᭷ᶵ㓟↓ῧຍࠊ࣐ࣟࣥ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶
㓟ῧຍᇵᆅࡣⰍࡢኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 2-3㸧ࠋ࢝ࣇ࢙࣮㓟ࡢࡳࠊࣇ࢙ࣝࣛ
㓟ࡢࡳࡢࡶࡢࡀᇵᆅࡢⰍࡢኚ໬ࡀぢࡽࢀࡓࡢ࡛ࠊࡇࡢ 2 ✀ࡢࣇ࢙ࣀ࣮ࣝᛶ໬ྜ
≀ࡀⰍࡢኚ໬࡟㛵ಀࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋࡲࡓࠊHPLC࡛ࡢศ㞳ࡢ⤖ᯝࠊ᭷ᶵ
㓟 4 ✀㢮ῧຍᇵᆅࡣࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ῧຍᇵᆅࢆྜࢃࡏࡓࣆ࣮ࢡࡀ☜
ㄆࡉࢀࡓ㸦ᅗ 2-4-1ࠊ2-4-2㸧ࠋ᭷ᶵ㓟↓ῧຍᇵᆅ࡜ࠊ࣐ࣟࣥ㓟࡜ p-ࣄࢻࣟ࢟ࢩᏳ
ᜥ㤶㓟ῧຍ ᇵᆅࡣ࡯ࡰࣆ࣮ࢡࡀぢࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 2-4-3ࠊ2-4-4㸧ࠋࡇࢀ࡟ࡼࡾࠊ
ᇵᆅࡢⰍࡢኚ໬࡟ࡣ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࡀ㛵ಀࡋ࡚࠸ࡿ࡜☜ㄆࡉࢀࡓࠋࡲ
ࡓ๓ᅇࡢᐇ㦂࡛ࠊࣆ࣮ࢡ 1࡜ 4ࡀ 500 nm࡟ᴟ኱྾཰ࢆᣢࡘࡶࡢࡔ࡜࠸࠺ࡇ࡜ࡀ
ุ᫂ࡋ࡚࠸ࡿ㸦ᅗ 1-8㸧ࡢ࡛ࠊ≉࡟࢝ࣇ࢙࣮㓟ࡀᇵᆅࡢⰍࡢኚ໬࡟㛵ࢃࡗ࡚࠸ࡿ
࡜ᛮࢃࢀࡓࠋ 
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ᅗ 2-1  E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDA ᇵᆅ࡟ E. aerogenes NBRC13534 ࢆᇵ㣴ࡋࡓࡶࡢ
㸦ᕥ㸧࡜ࠊᇵ㣴ࡋ࡚࠸࡞࠸ࡶࡢ㸦ྑ㸧 
ᇵ㣴᮲௳㸸 37Υࠊ7᪥㛫 
 
 
ᅗ 2-2 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDA ᇵᆅࡢᴟ኱྾཰್ኚ໬࡟ཬࡰࡍ E. 
aerogenes NBRC13534ࡢᙳ㡪 
یE. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓࡶࡢࠊڦE. aerogenes NBRC13534ࢆᇵ㣴ࡋ
࡞࠿ࡗࡓࡶࡢ 
ᇵ㣴᮲௳㸸37ᗘࠊ7᪥㛫 
0
0.1
0.2
0.3
0.4
0.5
420 440 460 480 500 520 540 560 580
྾
ග
ᗘ
 
Ἴ㛗 㸦nm㸧 
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ᅗ 2-3㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅ࡟࠾ࡅࡿ᭷ᶵ㓟ࡢᙳ㡪 
1ࠊ᭷ᶵ㓟 4✀㢮ῧຍ 2ࠊࣇ࢙ࣝࣛ㓟ῧຍ 
3ࠊ࢝ࣇ࢙࣮㓟ῧຍ 4ࠊ᭷ᶵ㓟↓ῧຍ 
5ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ῧຍ 6ࠊ࣐ࣟࣥ㓟ῧຍ 
ྛࠎE. aerogenes NBRC13534ࢆ 37Υࠊ5᪥㛫ᇵ㣴ࡋࡓࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 2 3 
4 5 6 
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  
 
           ಖᣢ᫬㛫㸦ศ㸧           ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 2-4-1 E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅࡢ
HPLCࣃࢱ࣮ࣥ 
ᕥ㸸 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 
ྑ㸸᭷ᶵ㓟 4✀㢮ῧຍ 
 
 
 
1 
2 
3 
4 
㹺 
20 
52
0 
nm
 
㹺 
0 
㹺 
0 
㹺 
20 
20 
 
 
 
   
 
 
             ಖᣢ᫬㛫㸦ศ㸧        ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 2-4-2 E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅࡢ
HPLCࣃࢱ࣮ࣥ 
ᕥ㸸 ࣇ࢙ࣝࣛ㓟ῧຍ 
ྑ㸸 ࢝ࣇ࢙࣮㓟ῧຍ 
 
2 
3 
1 
2 
4 
52
0 
nm
 
㹺 
0 
㹺 
20 
㹺 
0 
㹺 
20 
21 
 
 
  
 
 
 
 
             ಖᣢ᫬㛫㸦ศ㸧         ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 2-4-3 E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅࡢ
HPLCࣃࢱ࣮ࣥ 
ᕥ㸸 p-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ῧຍ 
ྑ㸸 ࣐ࣟࣥ㓟ῧຍ 
 
52
0 
nm
 
㹺 
0 
㹺 
20 
㹺 
0 
㹺 
20 
22 
 
 
 
 
 
 
     ಖᣢ᫬㛫㸦ศ㸧               
 
ᅗ 2-2-4 E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵ᭷ PDAᇵᆅࡢ
HPLCࣃࢱ࣮ࣥ 
ᕥ㸸 ᭷ᶵ㓟↓ῧຍ 
 
 
㹺 
0 
㹺 
20 
52
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➨ 3❶ E. aerogenes NBRC13534ࡢᾮయᇵ㣴࡟࠾ࡅࡿ㯮⡿࢔ࣥࢺࢩ
࢔ࢽࣥࡢⰍ㉁ኚ໬ 
➨ 1⠇ ⥴ゝ 
ᮏ❶࡛ࡣ E. aerogenes NBRC13534ࡢᇵ㣴ᾮࢆ౑⏝ࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢ
Ⰽ㉁ኚ໬࡟ࡘ࠸᳨࡚ウࡋࡓࠋ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
3-2-1 E. aerogenes NBRC13534ࡢ᭱㐺ᇵᆅ࡟ࡼࡿᾮయᇵ㣴 
࣏ࣜ࣌ࣉࢺࣥ࡜㓝ẕ࢚࢟ࢫࡣ᪥ᮏ〇⸆ᰴᘧ఍♫㸦ᮾி㸧࡛㉎ධࡋࡓࠋMgSO4࣭
7H2Oࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࡛㉎ධࡋࡓࠋ࣏ࣜ࣌ࣉࢺࣥ 1 gࠊ㓝ẕ
࢚࢟ࢫ 0.2 gࠊMgSO4࣭ 7H2O 0.1 gࠊ⬺࢖࢜ࣥỈ 100 mlࢆ 300 mlᐜ㔞୕ゅࣇࣛࢫ
ࢥ࡟ㄪ〇ࡋࠊࢩࣜࢥᰦ࡛ᰦࢆࡋࡓࡢࡕ࡟ࠊ࣮࢜ࢺࢡ࣮ࣞࣈ࡛ 121Υ15 ศຍ⇕⁛
⳦ࡋࡓࠋ༑ศ࡟෭༷ࡋࡓᚋࠊE. aerogenes NBRC13534ࢆⓑ㔠⪥࡛᳜⳦ࡋࠊ37Υ3
᪥㛫ࠊ᣺┞ᶵMMS-3010㸦EYELAࠊ⚟ᒸ㸧ࢆ⏝࠸࡚ 100 rpm࡛᣺┞ᇵ㣴ࡋࡓࠋ 
 
3-2-2 ᇵ㣴ᾮࡢℐ㐣 
E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵ㣴ᾮࢆ 50 mlᐜ㔞ࡢ㐲ᚰ⟶㸦AGCࢸࢡ
ࣀࢢࣛࢫᰴᘧ఍♫ࠊ㟼ᒸ㸧࡟ 30 mlධࢀࠊ㐲ᚰศ㞳㸦3000 rpmࠊ15ศ㛫㸧ࢆ⾜ࡗ
ࡓࠋ㐲ᚰศ㞳ᚋୖࠊ ⃈ࡳᾮࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮(DISMIC-13HP PTFE 0.2 μmࠊ
ADVANTECࠊᮾி)࡛ࢁ㐣ࡋࡓࠋ 
 
3-2-3 ᇵ㣴ᾮ࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ࡜ࡢΰྜヨ㦂 
㓑㓟࡜࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࡣࢼ࢝ࣛ࢖
ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࡛㉎ධࡋࡓࠋࡲࡎࠊE. aerogenes NBRC13534ࡢᇵ㣴ᾮ࡟
ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡢΰྜヨ㦂ࢆ⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟ
ᾮ㸦2-2-1ཧ↷㸧࡟᭷ᶵ㓟 4✀㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊpࣄࢻࣟ࢟ࢩᏳᜥ㤶
㓟ࠊ࣐ࣟࣥ㓟ࠊྛ 0.01 g㸧ࢆῧຍࡋࠊ5ศ㛫Ἓ㦐Ỉᾎ୰࡛‮ࡏࢇࡋࠊᐊ ࡛ᨺ෭
ࡋࡓࠋࢁ㐣ࡋࡓᇵ㣴ᾮ 3 ml࡜᭷ᶵ㓟 4✀ῧຍࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 7 ml
ࢆ 50 ml ᐜ㔞ࡢ㐲ᚰ⟶࡟ΰྜࡋࠊ᣺┞ᶵ MMS-3010ࢆ⏝࠸࡚ 100 rpm ࡛ 37Υ2
᪥㛫᣺┞ࡉࡏࡓࠋࡇࢀࢆࢧࣥࣉࣝ࡜ࡋࡓࠋࢧࣥࣉࣝࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛
ࢁ㐣ࡋࠊ15%㸦v/v㸧㓑㓟࡜ᙜ㔞࡛ΰྜࡋࠊ㸦U-3010ࠊᰴᘧ఍♫᪥❧ࣁ࢖ࢸࢡࢧ࢖
࢚ࣥࢫࠊᮾி㸧࡛㐃⥆྾ගᗘࢆ ᐃࡋࡓࠋ 
ḟ࡟ࠊE. aerogenes NBRC13534ࡢᇵ㣴ᾮࢆ⇕ฎ⌮ࡋࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ
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㉁ࢆኚ໬ࡉࡏࡿ≀㉁ࡢ⇕⪏ᛶヨ㦂ࢆ⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ࡟᭷ᶵ
㓟 4 ✀㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊpࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟㸧ࢆྛࠎ
0.01 gῧຍࡋࠊ5ศ㛫Ἓ㦐Ỉᾎ୰࡟࡚‮ࡏࢇࡋࡓᚋࠊᐊ ࡛ᨺ෭ࡋࡓࠋࢁ㐣ࡋࡓ
ᇵ㣴ᾮࢆヨ㦂⟶࡟ධࢀࠊヨ㦂⟶࡟ࣅ࣮⋢ࢆ஌ࡏࠊ10 ศ㛫Ἓ㦐Ỉ୰࡛‮ࡏࢇࡋࠊ
⇕ฎ⌮ࡋࡓᇵ㣴ᾮࢆỈ㐨Ỉ࡛෭༷ࡋࡓࠋ⇕ฎ⌮ࡋࡓᇵ㣴ᾮ 3 ml࡜᭷ᶵ㓟 4✀ῧ
ຍࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 7 ml ࢆ 50 ml ᐜ㔞ࡢ㐲ᚰ⟶࡟ΰྜࡋࠊ37Υ2
᪥㛫࡛᣺┞ᶵ MMS-3010ࢆ⏝࠸࡚ 100 rpm࡛᣺┞ࡉࡏࡓࠋࡇࢀࢆࢧࣥࣉࣝ࡜ࡋ
ࡓࠋࢧࣥࣉࣝࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊ15%㸦v/v㸧㓑㓟࡜ᙜ㔞࡛ΰྜ
ࡋࠊศගගᗘィ࡛㐃⥆྾ගᗘࢆ ᐃࡋࡓࠋ 
ḟ࡟㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡿ≀㉁ࡢศᏊ㔞ࢆㄪ࡭ࡿࡓࡵ࡟ࠊ
E. aerogenes NBRC13534ࡢᇵ㣴ᾮࢆ㏱ᯒࡋࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡢΰྜヨ
㦂ࢆ⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ࡟᭷ᶵ㓟 4 ✀㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ
㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟㸧ࢆྛࠎ0.01 gῧຍࡋࠊ5ศ㛫Ἓ㦐Ỉᾎ୰
࡛‮ࡏࢇࡋࠊᐊ ࡛ᨺ෭ࡋࡓࠋ㏱ᯒ⏝ࢳ࣮ࣗࣈࡣ㏱ᯒ⏝ࢭ࣮ࣝࣟࢫࢳ࣮ࣗࣈ㸦ศ
⏬ศᏊ㔞㸸⣙ 12000㹼14000㸧ࢆ᪥ᮏ࣓ࢹ࢝ࣝࢧ࢖࢚ࣥࢫ㸦኱㜰㸧ࡼࡾ㉎ධࡋࡓࠋ
ࢁ㐣ࡋࡓᇵ㣴ᾮࢆ㏱ᯒ⏝ࢳ࣮ࣗࣈ࡟ 10 mlධࢀࠊMcIlvaine buffer㸦pH4㸧100 ml
࡜⬺࢖࢜ࣥỈ 900 mlࢆΰྜࡋࡓ㏱ᯒᾮ࡟ᾐࡋࠊࢫࢱ࣮࣮ࣛࣂ࣮࡛᧠ᢾࡋ࡞ࡀࡽ
5Υ࡛ 1ᬌ㏱ᯒࡋࡓࠋ㏱ᯒ⭷ෆࡢᇵ㣴ᾮ 3 ml࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 7 ml
ࢆ 15 mlᐜ㔞ࡢ㐲ᚰ⟶㸦AGCࢸࢡࣀࢢࣛࢫᰴᘧ఍♫ࠊ㟼ᒸ㸧࡟ΰྜࡋࠊ37Υࠊ2
᪥㛫࡛᣺┞ᶵ MMS-3010ࢆ⏝࠸࡚ 100 rpm࡛᣺┞཯ᛂࡉࡏࡓࠋࡇࢀࢆࢧࣥࣉࣝ
࡜ࡋࡓࠋࢧࣥࣉࣝࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊ15%㸦v/v㸧㓑㓟࡜ᙜ㔞ΰ
ྜࡋࠊศගගᗘィ࡛㐃⥆྾ගᗘࢆ ᐃࡋࡓࠋ 
 
3-2-4 Ⰽ㉁ኚ໬࡟ཬࡰࡍ᭷ᶵ㓟ࡢᙳ㡪 
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ㸦2-2-1ཧ↷㸧࡟ྛ✀᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝ
ࣛ㓟ࠊpࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࠊྛ 0.01 g㸧ࢆࡑࢀࡒࢀῧຍࡋࠊ5ศ㛫
Ἓ㦐Ỉᾎ୰࡟࡚‮ࡏࢇࡋࠊᐊ ࡛ᨺ෭ࡋࡓࠋࢁ㐣ࡋࡓᇵ㣴ᾮ 6 ml࡜ྛ✀᭷ᶵ㓟
ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 14 mlࢆ 50 mlᐜ㔞ࡢ㐲ᚰ⟶࡟ΰྜࡋࡓࠋΰྜ
ࡋࡓ⁐ᾮ࠿ࡽ 2 mlྲྀࡾฟࡋࠊ0᪥┠ࡢࢧࣥࣉࣝ࡜ࡋࡓࠋΰྜࡋࡓ⁐ᾮࡣ᣺┞ᶵ
MMS-3010ࢆ⏝࠸࡚ 100 rpm࡛ 37Υࠊ2᪥㛫᣺┞཯ᛂࡉࡏࡓࠋ↓⳦ⓗ࡟ 1᪥┠ࠊ
2᪥┠࡟ 2 mlࡎࡘ⁐ᾮࢆྲྀࡾฟࡋࠊࡑࢀࡒࢀࢆ 1᪥┠ࡢࢧࣥࣉࣝࠊ2᪥┠ࡢࢧࣥ
ࣉࣝ࡜ࡋࡓࠋ 
 
3-2-5 㐃⥆྾ගᗘ ᐃ 
3-2-3ཧ↷ 
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➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
3-3-1 E. aerogenes NBRC13534ᇵ㣴ᾮ࡟࠾ࡅࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
4 ✀㢮ࡢ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡣ E. aerogenes NBRC13534
ࡢᇵ㣴ᾮ࡜཯ᛂࡉࡏࡿࡇ࡜࡛㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್࡛࠶ࡿ 520 nm࠿
ࡽ500 nm࡟ᴟ኱྾཰್ࡀࢩࣇࢺࡋ࡚࠸ࡓ㸦ᅗ3-1㸧ࠋࡲࡓࠊE. aerogenes NBRC13534
ࡢᇵ㣴ᾮࡣຍ⇕ฎ⌮ࡍࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ΰྜࡋ࡚ࡶࠊᴟ኱྾཰
್ࡢኚ໬ࢆ☜ㄆ࡛ࡁ࡞࠿ࡗࡓ㸦ᅗ 3-2㸧ࠋ᭦࡟ࠊᇵ㣴ᾮࢆ㏱ᯒࡋࠊ㏱ᯒ⭷ෆࡢᇵ
㣴ᾮ࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆΰྜࡉࡏࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾
཰್ࡢኚ໬ࡀぢࡽࢀࡓ㸦ᅗ 3-3㸧ࠋࡇࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉ
ࡏࡿ≀㉁ࡣศᏊ㔞 10,000௨ୖࡢ≀㉁࡛࠶ࡾࠊE. aerogenes NBRC13534ࡢ⳦య㐟
㞳ᆺࡢ㓝⣲࡛࠶ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
ࡲࡓࠊ2-3-2࡜ྠᵝ࡟ E. aerogenes NBRC13534ࡢᇵ㣴ᾮ࡟࠾࠸࡚ࡶࠊ㯮⡿࢔ࣥ
ࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆῧຍࡍࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್ࢆኚ
໬ࡉࡏࡿࡀࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࡢ 4
✀ࡢෆࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࡀⰍ㉁ࢆኚ໬ࡉࡏࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋࡲࡓࠊ
ྛ✀᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ᇵ㣴ᾮࡢ཯ᛂ 0᪥┠ࠊ1᪥┠ࠊ2᪥┠ࡢ
ᴟ኱྾཰್ࢆ☜ㄆࡍࡿ࡜ࠊ࢝ࣇ࢙࣮㓟ࡣ 1᪥ࡈ࡜࡟ 520 nm࠿ࡽ 500 nm࡟ 10 nm
ࡎࡘ࡟ࢩࣇࢺࡋࡓࡀࠊࣇ࢙ࣝࣛ㓟ࡣ 1᪥┠࡟ 520 nm࠿ࡽ 510 nm࡟ࢩࣇࢺࡋࡓ
ࡔࡅ࡛ࠊ2᪥┠ࡣ 510 nmࡢࡲࡲ࡛࠶ࡗࡓࠋࡲࡓࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟࡜࣐ࣟ
ࣥ㓟ࡣ 2 ᪥཯ᛂࡉࡏ࡚ࡶኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 3-4-1ࠊ3-4-2㸧ࠋ཯ᛂࡀ 2 ᪥
㛫࡜᫬㛫ࡀ࠿࠿ࡿࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆⰍ㉁ኚ໬ࡉࡏࡿ㓝⣲ࡢ୙㊊
࡟ཎᅉࡀ࠶ࡿ࡜ᛮࢃࢀࡓࠋ 
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ᅗ 3-1 E. aerogenes NBRC13534ᇵ㣴ᾮ࡜ΰྜࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢ㐃⥆྾
཰ࣃࢱ࣮ࣥ 
 
 
ᅗ3-2 ຍ⇕ࡋࡓE. aerogenes NBRC13534ᇵ㣴ᾮ࡜ΰྜࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ
ࡢ㐃⥆྾཰ࣃࢱ࣮ࣥ 
یE. aerogenes NBRC13534ຍ⇕ฎ⌮ࡋࡓᇵ㣴ᾮ࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢ཯
ᛂࠊڦE. aerogenes NBRC13534ᇵ㣴ᾮ࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂ 
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ᅗ 3-3 ㏱ᯒࡋࡓ E. aerogenes NBRC13534ࡢᇵ㣴ᾮ࡜ΰྜࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࡢ㐃⥆྾཰ࣃࢱ࣮ࣥ 
یE. aerogenes NBRC13534㏱ᯒ⭷ෆᾮ࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥΰྜᾮࡢ㐃⥆྾཰
ࣃࢱ࣮ࣥࠊڦE. aerogenes NBRC13534ᇵ㣴ᾮ࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢΰྜᾮࡢ㐃
⥆྾཰ࣃࢱ࣮ࣥ 
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ᅗ 3-4-1 E. aerogenes NBRC13534࡜ΰྜࡋࡓྛ✀᭷ᶵ㓟ῧຍ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࡢⰍ㉁ኚ໬ 
ی0᪥┠ࠊڦ1᪥┠ࠊڸ2᪥┠ 
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࣐ࣟࣥ㓟ῧຍᇵᆅ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
p-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ῧຍᇵᆅ 
 
ᅗ 3-4-2  E. aerogenes NBRC13534࡜ΰྜࡋࡓྛ✀᭷ᶵ㓟ῧຍ㯮⡿࢔ࣥࢺࢩ࢔
ࢽࣥࡢⰍ㉁ኚ໬ 
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➨ 4❶ 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟㛵ࢃࡿ᭷ᶵ㓟ࡢ᳨ウ 
➨ 1⠇ ⥴ゝ 
ࡇࢀࡲ࡛ࡢ◊✲࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏࡿせᅉ࡜ࡋ࡚ࠊ
E. aerogenes NBRC13534ࡢ⳦యእ㓝⣲࡜᭷ᶵ㓟ࡀ⪃࠼ࡽࢀࡓࠋኚ໬࡟㛵ࢃࡿ᭷ᶵ
㓟࡜ࡋ࡚࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࡀ⪃࠼ࡽࢀࠊࡇࡢ 2 ✀㢮ࡢ᭷ᶵ㓟ࡢᵓ㐀ࡣ㓞
ఝࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸦ᅗ 4-1㸧ࠋࡑࡇ࡛ࠊࡇࡢ 2 ✀㢮ࡢ᭷ᶵ㓟࡟㢮ఝࡍࡿ p-ࢡ࣐
ࣝ㓟ࠊࢩࢼࣆࣥ㓟࡜࢝ࣇ࢙࣮㓟ࡢ࣋ࣥࢮࣥ⎔࡜ྠࡌᵓ㐀ࢆᣢࡘࣆࣟ࢝ࢸࢥ࣮ࣝ
㸦ᅗ 4-2㸧ࢆ౑⏝ࡋࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࡀኚ໬ࡍࡿ࠿᳨ウࡋࡓࠋ 
 
A             B 
ᅗ 4-1 ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࡢᵓ㐀 
A㸸 ࢝ࣇ࢙࣮㓟 B㸸 ࣇ࢙ࣝࣛ㓟 
C                     D                     E 
ᅗ 4-2 ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟࡟㢮ఝࡋࡓᵓ㐀ࢆᣢࡘ᭷ᶵ㓟 
C: p-ࢡ࣐ࣝ㓟 D: ࢩࢼࣆࣥ㓟 E: ࣆࣟ࢝ࢸࢥ࣮ࣝ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
4-2-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡢㄪ〇 
2-2-1ཧ↷ 
 
4-2-2 ྛ✀᭷ᶵ㓟ྵ᭷ᇵᆅ࡛ࡢ E. aerogenes NBRC13534ࡢᾮయᇵ㣴 
࣏ࣜ࣌ࣉࢺࣥ࡜㓝ẕ࢚࢟ࢫࡣ᪥ᮏ〇⸆ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋ
MgSO4࣭7H2Oࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࠊp-ࢡ࣐ࣝ㓟ࠊࢩࢼࣆࣥ㓟ࠊࣆࣟ࢝ࢸ
ࢥ࣮ࣝࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋE. aerogenes NBRC13534
ࡢ᭱㐺ᇵᆅ࡛࠶ࡿ NBRC No. 702ᇵᆅ㸦࣏ࣜ࣌ࣉࢺࣥ 1 gࠊ㓝ẕ࢚࢟ࢫ 0.2 gࠊ
MgSO4࣭7H2O 0.1 gࠊᐮኳ 1.5 g㸧ࢆ 10ศࡢ 1࡟ᕼ㔘ࡋࡓ NBRC No. 702 10ศࡢ
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1ᇵᆅ࡜ࠊNBRC No. 702ᇵᆅ 10ศࡢ 1ᇵᆅ࡟ྛ᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝ
ࣛ㓟ࠊp-ࢡ࣐ࣝ㓟ࠊࢩࢼࣆࣥ㓟ࠊࣆࣟ࢝ࢸࢥ࣮ࣝ㸧0.01 gࢆῧຍࡋࡓ᭷ᶵ㓟ῧຍ
NBRC No. 702 10ศࡢ 1ᇵᆅࢆ 300 mlᐜ㔞୕ゅࣇࣛࢫࢥ࡟ㄪ〇ࡋࠊ㯮⡿࢔ࣥࢺ
ࢩ࢔ࢽࣥᢳฟᾮ 100 ml࡜ΰྜࡋࡓࠋྛᇵᆅࢆἛ㦐Ỉᾎ୰࡛ 5ศ㛫‮ࡏࢇࡋࠊᨺ
෭ᚋࠊE. aerogenes NBRC13534 ࢆⓑ㔠⪥࡛᳜⳦ࡋࡓࠋࡲࡓ E. aerogenes 
NBRC13534ࢆ᳜⳦ࡋ࡞࠸ᇵᆅࡶ⏝ពࡋࡓࠋ᣺┞ᇵ㣴࡜཯ᛂࡣ᣺┞ᶵ MMS-3010
㸦EYELAࠊ⚟ᒸ㸧ࢆ⏝࠸࡚ 37Υࠊ2᪥㛫⾜ࡗࡓࠋ 
 
4-2-3 㐃⥆྾ගᗘ ᐃ 
㓑㓟ࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋྛᇵᆅࢆ࣓ࣥࣈࣞࣥ
ࣇ࢕ࣝࢱ࣮㸦DISMIC-13HP PTFE 0.2 μmࠊADVANTECࠊᮾி㸧࡛ࢁ㐣ࡋࠊ15%
㸦v/v㸧㓑㓟࡜ᙜ㔞࡛ΰྜࡋࡓࢧࣥࣉࣝࢆ㸦U-3010ࠊᰴᘧ఍♫᪥❧ࣁ࢖ࢸࢡࢧ࢖
࢚ࣥࢫࠊᮾி㸧࡛㐃⥆྾ගᗘ ᐃࡋࡓࠋ 
 
4-2-4 Ⰽ⣲ࡢศ㞳 
ࣜࣥ㓟࡜㓑㓟ࠊ࢔ࢭࢺࢽࢺࣜࣝࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධ
ࡋࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥࡢศᯒࡣࠊSPD-10A UV-VIS 㧗㏿ᾮయࢡ࣐ࣟࢺࢢࣛࣇ
㸦HPLC㸧㸦Shimadzuࠊி㒔㸧ࢆ⏝࠸࡚ ᐃࡋࡓࠋศᯒ⏝࣒࢝ࣛࡣ COSMOSIL
5C18-AR-II Packed Column㸦4.6 mm I.D.×250 mmࠊࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫ࠊி
㒔㸧ࢆ౑⏝ࡋࡓࠋ⁐፹ࡣࠊA㸦H3PO4㸸H2O = 15㸸985 v/v㸧࠾ࡼࡧ B㸦H3PO4㸸
CH3COOH㸸CH3CN㸸H2O㸻27.5㸸210㸸197㸸535 v/v/v/v㸧ࢆ౑⏝ࡋࡓࠋ࢔ࣥࢺࢩ
࢔ࢽࣥศᯒࡣࠊ௨ୗࡢ໙㓄᮲௳࡛⾜ࡗࡓࠋὶ㏿ 0.5 ml/min࡛⁐፹ B (35 %→100
ศ→55 %)ࠋࢧࣥࣉࣝὀධ㔞ࡣ 100 μl࡛࠶ࡗࡓࠋ᳨ฟࡣ࢔ࣥࢺࢩ࢔ࢽࣥࡢ᳨ฟἼ
㛗࡛࠶ࡿ 520 nm࡜࢔ࣥࢺࢩ࢔ࢽࣥࡢඹᏑ≀ࡢ᳨ฟἼ㛗࡛࠶ࡿ 280 nm࡛⾜ࡗࡓࠋ
ྛ✀ࢧࣥࣉࣝࡣ⁐፹ AࠊBࡢΰྜᾮ㸦A㸸B㸻65㸸35 v/v㸧࡜ᙜ㔞࡛ΰྜࡋࠊ࣓ࣥ
ࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊHPLC࡛ ᐃࡋࡓࠋࡲࡓ᳨ฟἼ㛗 520 nm࡛ ᐃࡋ
ࡓ㝿࡟ࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࢡ࣐ࣝ
㓟ࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅ࡛☜ㄆࡉࢀࡓ᪂ࡋ࠸ࣆ࣮ࢡࡢ୰࡛᭱ࡶ㧗࠸ࣆ࣮ࢡࢆࡑ
ࢀࡒࢀศྲྀࡋࡓࠋ 
 
4-2-5 㐃⥆྾ගᗘ ᐃ 
4-2-4࡛ศྲྀࡋࡓྛࣆ࣮ࢡࢆศගගᗘィ࡛㐃⥆྾ගᗘ ᐃࡋࡓࠋ 
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➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
4-3-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟࠾ࡅࡿ᭷ᶵ㓟ࡢᙳ㡪 
E. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅࡢᴟ኱྾཰್ࡣࠊ඲࡚㯮⡿࢔ࣥ
ࢺࢩ࢔ࢽࣥᢳฟᾮ࡜ྠࡌ520 nmࢆ♧ࡋࡓ㸦ᅗ4-3㸧୍ࠋ ᪉ࠊE. aerogenes NBRC13534
ࢆᇵ㣴ࡋࡓᇵᆅ࡛ࡣࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅ࡛ 500 nmࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟
ῧຍᇵᆅࡣ 510 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡲࡓࠊ᭷ᶵ㓟↓ῧຍࠊࢩࢼࣆࣥ㓟ࢆ
ῧຍࡋࡓᇵᆅࠊࣆࣟ࢝ࢸࢥ࣮ࣝࢆῧຍࡋࡓᇵᆅࡣ㯮⡿ᢳฟᾮ࡜ྠࡌ 520 nmࡢᴟ
኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ 4-4㸧ࠋࡇࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534࡟ࡼࡿ㯮
⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟㛵ࢃࡿ᭷ᶵ㓟ࡣ p-ࢡ࣐ࣝ㓟ࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙
ࣝࣛ㓟࡛࠶ࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊࡇࢀࡲ࡛࡟ኚ໬࡟㛵ࢃࡿ᭷ᶵ㓟ࡢᵓ㐀࠿
ࡽ࣋ࣥࢮࣥ⎔࡟ࡘ࡞ࡀࡿഃ㙐ࡀ㛵ࢃࡗ࡚࠸ࡿ࡜♧၀ࡉࢀ࡚࠸ࡓࡀࠊഃ㙐௨እࡢ
㒊఩ࡶኚ໬࡟㛵ࢃࡗ࡚࠸ࡿ࡜᥎ᐹࡋࡓࠋ 
 
4-3-2 Ⰽ㉁ኚ໬ࡋࡓⰍ⣲ࡢⰍ⣲ศᯒ 
࢔ࣥࢺࢩ࢔ࢽࣥࢆHPLC࡛ ᐃࡍࡿሙྜࠊ࠾ࡶ࡟ྍどග⥺㸦500 nmࡸ 520 nm㸧
ࡀ⏝࠸ࡽࢀࠊඹᏑ≀ࡢ᳨ฟ࡟ࡣ⣸እ⥺㸦280 nmࡸ 380 nm㸧ࡀ⏝࠸ࡽࢀ࡚࠸ࡿ 2㸧ࠋ
520 nm࡛ ᐃࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅࡢෆࠊ
࢝ࣇ࢙࣮㓟ῧຍᇵᆅ࡛ 79ศ㸦ᅗ 4-5-2㸧ࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 101ศ㸦ᅗ 4-5-2㸧ࠊ
p-ࢡ࣐ࣝ㓟ῧຍᇵᆅࡣ 92ศ㸦ᅗ 4-5-3㸧ࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 102ศ㸦ᅗ 4-5-3㸧
࡟᪂ࡋ࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋࡋ࠿ࡋࠊ᭷ᶵ㓟↓ῧຍ㸦ᅗ 4-5-1㸧ࠊࣆࣟ࢝ࢸࢥ࣮
ࣝῧຍᇵᆅ㸦ᅗ 4-5-4㸧࡛ࡣ᪂ࡋ࠸ࣆ࣮ࢡࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋࡑࡋ࡚ࠊE. 
aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅ࡛ࡣࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡞
࠸ᇵᆅ࡛☜ㄆࡉࢀࡓࣆ࣮ࢡࡢቑຍࡀ☜ㄆࡉࢀࠊ᪂ࡓ࡞ࣆ࣮ࢡࡶ☜ㄆࡉࢀࡓ㸦ᅗ
4-6-2ࠊ4-6-3㸧ࠋࡋ࠿ࡋࠊࢩࢼࣆࣥ㓟ࡢࡳቑຍࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓ㸦ᅗ 4-6-3㸧ࠋࡲ
ࡓࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡛᭷ᶵ㓟↓ῧຍ㸦ᅗ 4-6-1㸧ࠊࣆࣟ࢝
ࢸࢥ࣮ࣝ㸦ᅗ 4-6-4㸧࡛ࡶᚤ㔞ࡢࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋ 
ࡲࡓࠊ280 nm࡛ ᐃࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵ
ᆅࡢෆࠊ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ࡛ 78ศ㸦ᅗ 4-7-2㸧ࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 97ศ㸦ᅗ
4-7-2㸧ࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 61 ศ࡜ 108 ศ࡟᪂ࡋ࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓ㸦ᅗ
4-7-3㸧ࠋࡋ࠿ࡋࠊ᭷ᶵ㓟↓ῧຍ㸦ᅗ 4-7-1㸧ࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅ㸦ᅗ 4-7-3㸧ࠊࣆ
ࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ㸦ᅗ 4-7-4㸧࡛ࡣ᪂ࡋ࠸ࣆ࣮ࢡࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋ 
᭦࡟ E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅ࡛ࡣࠊ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ࡛ 30
ศ࡜ 76ศ㸦ᅗ 4-8-2㸧ࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 81ศ࡜ 97ศ㸦ᅗ 4-8-2㸧ࠊp-ࢡ࣐
ࣝ㓟ῧຍᇵᆅ࡛ 68ศ࡜ 88ศ㸦ᅗ 4-8-3㸧࡟㧗࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋࢩࢼࣆࣥ
㓟ࡣ 60ศ࡜ 107ศ࡟ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࡀࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ
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࡚࠸࡞࠸ᇵᆅ࡜࡯ࡰኚ໬ࡣ࡞࠿ࡗࡓ㸦ᅗ 4-8-3㸧ࠋࡲࡓࠊ᭷ᶵ㓟↓ῧຍᇵᆅ㸦ᅗ
4-8-1㸧࡜ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ㸦ᅗ 4-8-4㸧࡛ࡣࣆ࣮ࢡࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋ 
ࡲࡓࠊ᳨ฟἼ㛗 520 nm࡛☜ㄆࡉࢀࡓྛ✀᭷ᶵ㓟ῧຍ E. aerogenes NBRC13534
ᇵ㣴ᇵᆅࡢ᪂つࣆ࣮ࢡ࡛࠶ࡿ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ 79ศࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛
101 ศࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅࡣ 92 ศࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 102 ศࡢࣆ࣮ࢡࢆ
ศྲྀࡋࠊศගගᗘィ࡛ ᐃࡋࡓࠋࡑࡢ⤖ᯝࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊࢩࢼࣆ
ࣥ㓟࠿ࡽศྲྀࡉࢀࡓࣆ࣮ࢡࡣ 510 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࠊp-ࢡ࣐ࣝ㓟࠿ࡽศྲྀ
ࡋࡓࣆ࣮ࢡࡣ 500 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ 4-9㸧ࠋ 
ࡇࢀࡽࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡟࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࢡ࣐ࣝ
㓟ࢆῧຍࡋࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡟ࡼࡾࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥ࡟ࡣ☜ㄆࡉࢀ࡞࠸᪂ࡓ࡞࢔ࣥࢺࢩ࢔ࢽࣥࡀసࡽࢀࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊ
ࢩࢼࣆࣥ㓟ࢆῧຍࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡞ࡃ࡜ࡶࠊ᪂ࡓ࡞
Ⰽ⣲ࡀసࡽࢀࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡑࡋ࡚ࠊE. aerogenes NBRC13534ࡣ㯮⡿࢔ࣥࢺ
ࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆῧຍࡍࡿࡇ࡜࡛ࠊⰍ⣲ࡔࡅ࡛ࡣ࡞ࡃࠊ᭷ᶵ㓟࡞࡝ࡢ」ྜయ
ࢆᙧᡂࡉࡏ࡚࠸ࡿྍ⬟ᛶࡶ♧၀ࡉࢀࡓࠋ 
 
 
ᅗ 4-3 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟ཬࡰࡍ᭷ᶵ㓟ࡢᙳ㡪 
ی᭷ᶵ㓟↓ῧຍᇵᆅࠊڦ࢝ࣇ࢙࣮㓟ῧຍᇵᆅࠊڸࣇ࢙ࣝࣛ㓟ῧຍᇵᆅࠊp-ࢡ࣐
ࣝ㓟ῧຍᇵᆅࠊ㸨ࢩࢼࣆࣥ㓟ῧຍᇵᆅࠊەࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ 
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ᅗ 4-4 E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟ཬࡰࡍ
᭷ᶵ㓟ࡢᙳ㡪 
ی᭷ᶵ㓟↓ῧຍᇵᆅࠊڦ࢝ࣇ࢙࣮㓟ῧຍᇵᆅࠊڸࣇ࢙ࣝࣛ㓟ῧຍᇵᆅࠊp-ࢡ࣐
ࣝ㓟ῧຍᇵᆅࠊ㸨ࢩࢼࣆࣥ㓟ῧຍᇵᆅࠊەࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ 
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             
ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-5-1 520 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
A: 㯮⡿ᢳฟᾮ B: ᭷ᶵ㓟↓ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-5-2 520 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
C: ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ D: ࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-5-3 520 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
E: p-ࢡ࣐ࣝ㓟ῧຍᇵᆅ F: ࢩࢼࣆࣥ㓟ῧຍᇵᆅ 
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      
ಖᣢ᫬㛫㸦ศ㸧         
                           
 
ᅗ 4-5-4 520 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
G: ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ  
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-6-1 520 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
A: 㯮⡿ᢳฟᾮ B: ᭷ᶵ㓟↓ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
 ᅗ 4-6-2 520 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
C: ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ D: ࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-6-3 520 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
E: p-ࢡ࣐ࣝ㓟ῧຍᇵᆅ F: ࢩࢼࣆࣥ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧           
                           
 
ᅗ 4-6-4 520 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
G: ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ 
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           
ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-7-1 280 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
A: 㯮⡿ᢳฟᾮ B: ᭷ᶵ㓟↓ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-7-2 280 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
C: ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ D: ࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-7-3 280 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
E: p-ࢡ࣐ࣝ㓟ῧຍᇵᆅ F: ࢩࢼࣆࣥ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                
                       
 
ᅗ 4-7-4 280 nm࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ཯ᛂᾮࡢHPLCࣃࢱ࣮
ࣥ 
G: ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-8-1 280 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
A: 㯮⡿ᢳฟᾮ B: ᭷ᶵ㓟↓ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-8-2 280 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
C: ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ D: ࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                ಖᣢ᫬㛫㸦ศ㸧 
 
ᅗ 4-8-3 280 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
E: p-ࢡ࣐ࣝ㓟ῧຍᇵᆅ F: ࢩࢼࣆࣥ㓟ῧຍᇵᆅ 
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ಖᣢ᫬㛫㸦ศ㸧                 
 
ᅗ 4-8-4 280 nm ࡟ࡼࡿ᭷ᶵ㓟ࢆྵࡴ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes 
NBRC13534ᇵ㣴ᾮࡢ HPLCࣃࢱ࣮ࣥ 
G: ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ 
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ᅗ 4-9 ᭷ᶵ㓟࡜ E. aerogenes NBRC13534࡟ࡼࡿ᪂つⰍ⣲ࡢ྾཰ࢫ࣌ࢡࢺࣝ 
ڦ࢝ࣇ࢙࣮㓟ῧຍᇵᆅࠊڸࣇ࢙ࣝࣛ㓟ῧຍᇵᆅࠊp-ࢡ࣐ࣝ㓟ࠊیࢩࢼࣆࣥ㓟 
᳨ฟἼ㛗 520 nm࡛☜ㄆࡉࢀࡓྛ✀᭷ᶵ㓟ῧຍ E. aerogenes NBRC13534ᇵ㣴ᇵᆅ
ࡢ᪂つࣆ࣮ࢡࠋ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ 79ศࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 101ศࠊp-ࢡ
࣐ࣝ㓟ῧຍᇵᆅࡣ 92ศࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 102ศࠋ 
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➨ 5❶ E. aerogenes NBRC13534ࡢᅛయᇵ㣴࡟࠾ࡅࡿ⳦యࡢⰍ㉁ኚ໬  
 
➨ 1⠇ ⥴ゝ 
E. aerogenes NBRC13534ࡣ㯮⡿ᢳฟᾮ࡜᭷ᶵ㓟ࢆῧຍࡋࡓ᭱㐺ᅛయᇵᆅ࡛࠶
ࡿ NBRC No. 802ୖ࡛ᇵ㣴ࡋࡓሙྜࠊ⳦యࡢⰍࡣࢡ࣮࣒ࣜⰍ࡟ኚ໬ࡋࡓࠋࡋ࠿ࡋࠊ
㯮⡿ᢳฟᾮ࡜᭷ᶵ㓟ࢆῧຍࡋࡓ PDAᇵᆅ࡛ࡣ⳦యࡣ㉥Ⰽ࡟ኚ໬ࡋ࡚࠸ࡓࠋࡇࡢ
ࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534ࡣయෆ࡟࢔ࣥࢺࢩ࢔ࢽࣥࢆ྾཰ࡋࠊኚ໬ࡉࡏ
ࡿ࡜ᛮࢃࢀࡓࠋ 
ࡑࡇ࡛ࠊᮏ❶࡛ࡣ࢔ࣥࢺࢩ࢔ࢽࣥࢆ྾཰ࡍࡿ E. aerogenes NBRC13534ࡢⰍ㉁
ኚ໬࡟ࡘ࠸᳨࡚ウࡋࡓࠋࡲࡓࠊ㯮⡿⣇㓴㓝ࡢ࢔ࣥࢺࢩ࢔ࢽࣥࠊࣇ࢙ࣀ࣮ࣝྵ㔞
ࢆኚ໬ࡉࡏࡿྍ⬟ᛶࡀ㓝ẕ࡛ሗ࿌ 17)ࡉࢀ࡚࠸ࡿࡢ࡛ࠊE. aerogenes NBRC13534
ࡢẚ㍑࡜ࡋ࡚ࠊ㓝ẕ࡟ࡼࡿ᳨ウࡶ⾜ࡗࡓࠋ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
5-2-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡢㄪ〇 
2-2-1ཧ↷ 
 
5-2-2 ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ⏝࠸ࡓ E. aerogenes NBRC13534ࡢᇵ㣴 
࣏ࣜ࣌ࣉࢺࣥ࡜㓝ẕ࢚࢟ࢫࠊPDA㸦࣏ࢸࢺࢹ࢟ࢫࢺ࣮ࣟࢫᐮኳ㸧ࡣ᪥ᮏ〇⸆
ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋMgSO4࣭7H2Oࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࡣࢼ
࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋE. aerogenes NBRC13534ࡢ᭱㐺ᇵ
ᆅ࡛࠶ࡿ NBRC No. 802ᇵᆅ㸦࣏ࣜ࣌ࣉࢺࣥ 1 gࠊ㓝ẕ࢚࢟ࢫ 0.2 gࠊMgSO4࣭
7H2O 0.1 gࠊᐮኳ 1.5 gࠊ⬺࢖࢜ࣥỈ 100 ml㸧࡜ࠊNBRC No. 802ᇵᆅ࡟ྛ᭷ᶵ㓟
㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟㸧0.01 gࢆῧຍࡋࡓ᭷ᶵ㓟ῧຍ NBRC No. 802ࢆ୕ゅ
ࣇࣛࢫࢥ࡟ㄪ〇ࡋࡓࠋྛᇵᆅࢆ࣮࢜ࢺࢡ࣮ࣞࣈᚋࠊ↓⳦≧ែ࡛ࢩ࣮ࣕࣞ࡟ศὀ
ࡋࠊ෭༷ࡋࡓࠋ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ 㸦࣮MATERIAL: MIXED CELLULOSE ESTERࠊ
PORE SIZE: 0.2 μࠊDIAMETER: 47 mm㸧ࡣ ADVANTEC㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋ
NBRC No. 802ᇵᆅୖ࡟ UVẅ⳦ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ✵Ẽࡀධࡽ࡞࠸ࡼ
࠺࡟ࣆࣥࢭࢵࢺ࡛ࡢࡏࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡟ E. aerogenes NBRC13534ࢆ
ⓑ㔠⪥࡛᳜⳦ࡋࡓࠋᇵ㣴ࡣ 2᪥㛫 37Υ࡛⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ 100 
mLࠊPDA 3.9 gࢆ୕ゅࣇࣛࢫࢥෆ࡛ㄪ〇ࡋࠊ㯮⡿ PDAᇵᆅ࡜ࡋࡓࠋࡲࡓࠊྛ᭷
ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟㸧0.01 gࢆῧຍࡋࡓ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࢆ
ㄪ〇ࡋࡓࠋྛᇵᆅࢆἛ㦐Ỉᾎ୰࡛ 5 ศ㛫‮ࡏࢇࡋࠊ↓⳦≧ែ࡛ࢩ࣮ࣕࣞ࡟ศὀ
ࡋࠊ෭༷ࡋࡓࠋNBRC No. 802ࡢ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ᇵ㣴ࡋࡓ E. aerogenes 
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NBRC13534ࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡈ࡜ࣆࣥࢭࢵࢺ࡛ NBRC No. 802ᇵᆅ࠿ࡽ
ྲྀฟࡋࠊ㯮⡿ PDAᇵᆅ࡟⛣ࡋࡓࠋ㯮⡿ PDAᇵᆅୖ࡛ࡢᇵ㣴ࡣ 5᪥㛫 37Υ࡛⾜
ࡗࡓࠋࡲࡓࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡢ⛣ືࡣࠊձNBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDA
ᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊճ᭷ᶵ㓟ῧຍ NBRC 
No. 802ᇵᆅ࠿ࡽ㯮⡿ PDA  ᇵᆅࠊմ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟
ῧຍ㯮⡿ PDAᇵᆅࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ 
 
 
ᅗ 5-1 ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ౑⏝ࡋࡓ E. aerogenes NBRC13534ࡢᇵ㣴 
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5-2-3 ⳦య࡜ᇵᆅࡢ㐃⥆྾ගᗘ ᐃ 
⳦యࡢ㐃⥆྾ගᗘ ᐃࡣࠊ㯮⡿ PDA ᇵᆅ࡜᭷ᶵ㓟ῧຍ㯮⡿ PDA ᇵᆅࡢ࣓ࣥ
ࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ E. aerogenes NBRC13534ࢆ 5᪥㛫 37Υ࡛ᇵ㣴ࡋࡓᚋ࡟ࠊ
࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆࣆࣥࢭࢵࢺ࡛ᇵᆅ࠿ࡽྲྀฟࡋࠊ஧ᯛศࡢ࣓ࣥࣈࣞࣥࣇ
࢕ࣝࢱ࣮ࢆ 15%㓑㓟 50 mlࡢ୰࡟ E. aerogenes NBRC13534ࢆᠱ⃮ࡋࡓࠋᠱ⃮ࡢ
ࡕࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾฟࡋࠊ1 ᫬㛫 15Υ࡛Ⰽ⣲ᢳฟࢆࡋࡓࠋᢳฟࡋ
ࡓ⁐ᾮࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮㸦DISMIC-13HP PTFE 0.2 μmࠊADVANTECࠊᮾ
ி㸧࡛ࢁ㐣ࡋࠊ㐃⥆྾ගᗘ ᐃࢆ⾜ࡗࡓࠋᇵᆅࡢ㐃⥆྾ගᗘ ᐃࡣࠊ࣓ࣥࣈࣞ
ࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾ㝖࠸ࡓྛᇵᆅࢆ₽ࡋࠊᇵᆅ 12.5 g࡜ 15%㓑㓟 15 mlࢆΰྜࡋࠊ
୍ᬌ 15Υ࡛Ⰽ⣲ᢳฟࢆ⾜ࡗࡓࠋᢳฟࡋࡓ⁐ᾮࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊ
ศගගᗘィ㸦U-3010ࠊᰴᘧ఍♫᪥❧ࣁ࢖ࢸࢡࢧ࢖࢚ࣥࢫࠊᮾி㸧ࢆ⏝࠸࡚㐃⥆
྾ගᗘ ᐃࢆ⾜ࡗࡓࠋ 
 
5-2-4 ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ౑⏝ࡋࡓ㓝ẕࡢᇵ㣴 
E. aerogenes NBRC13534ࡢẚ㍑࡜ࡋ࡚ࠊΎ㓇⏝㓝ẕ࡛࠶ࡿࡁࡻ࠺࠿࠸ 7 㸦ྕK-7㸧
࡜࣡࢖ࣥ⏝㓝ẕ࡛࠶ࡿࡁࡻ࠺࠿࠸ࣈࢻ࢘㓇⏝㓝ẕ 4ྕ㸦W-4㸧ࢆ౑⏝ࡋࡓࠋ࣏ࣜ
࣌ࣉࢺࣥ࡜㓝ẕ࢚࢟ࢫࡣ᪥ᮏ〇⸆ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋࢢࣝࢥ࣮ࢫࠊ
࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋࡓࠋ㓝
ẕࡢ᭱㐺ᇵᆅ࡛࠶ࡿ YPDᇵᆅ㸦࣏ࣜ࣌ࣉࢺࣥ 2 gࠊ㓝ẕ࢚࢟ࢫ 1 gࠊࢢࣝࢥ࣮
ࢫ 2 gࠊᐮኳ 1.5 gࠊ⬺࢖࢜ࣥỈ 100 ml㸧࡜ࠊYPDᇵᆅ࡟ྛ᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊ
ࣇ࢙ࣝࣛ㓟㸧0.01 gࢆῧຍࡋࡓ᭷ᶵ㓟ῧຍYPDᇵᆅࢆ୕ゅࣇࣛࢫࢥ࡟ㄪ〇ࡋࡓࠋ
ྛᇵᆅࢆ࣮࢜ࢺࢡ࣮ࣞࣈᚋࠊ↓⳦≧ែ࡛ࢩ࣮ࣕࣞ࡟ศὀࡋࠊ෭༷ࡋࡓࠋYPD ᇵ
ᆅୖ࡟ UV ẅ⳦ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ✵Ẽࡀධࡽ࡞࠸ࡼ࠺࡟ࣆࣥࢭࢵࢺ
࡛ࡢࡏࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡟ K-7 ࡜ W-4 ࢆⓑ㔠⪥࡛᳜⳦ࡋࡓࠋᇵ㣴ࡣ 2
᪥㛫 37Υ࡛⾜ࡗࡓࠋPDAࡣ᪥Ỉ〇⸆ᰴᘧ఍♫࠿ࡽ㉎ධࡋࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥᢳฟᾮ 100 mLࠊPDA 3.9 gࢆ୕ゅࣇࣛࢫࢥෆ࡛ㄪ〇ࡋࠊ㯮⡿ PDAᇵᆅ࡜ࡋࡓࠋ
ࡲࡓࠊྛ᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟㸧0.01 g ࢆῧຍࡋࡓ᭷ᶵ㓟ῧຍ㯮⡿
PDA ᇵᆅࢆㄪ〇ࡋࡓࠋྛᇵᆅࢆἛ㦐Ỉᾎ୰࡛ 5 ศ㛫‮ࡏࢇࡋࠊ↓⳦≧ែ࡛ࢩࣕ
࣮ࣞ࡟ศὀࡋࠊ෭༷ࡋࡓࠋNBRC No. 802ࡢ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ᇵ㣴ࡋࡓ
K-7࡜W-4ࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡈ࡜ࣆࣥࢭࢵࢺ࡛NBRC No. 802ᇵᆅ࠿ࡽྲྀ
ฟࡋࠊ㯮⡿ PDAᇵᆅ࡟⛣ࡋࡓࠋ㯮⡿ PDAᇵᆅୖ࡛ࡢᇵ㣴ࡣ 2᪥㛫 37Υ࡛⾜ࡗ
ࡓࠋࡲࡓࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡢ⛣ືࡣࠊյYPDᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊն
YPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊշ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ㯮⡿ PDA
ᇵᆅࠊո᭷ᶵ㓟ῧຍ YPD ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDA ᇵᆅࡢ 4 ✀㢮ࡢ⛣ືࢆ
⾜ࡗࡓࠋ 
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5-2-5 ⳦యࡢⰍ㉁ศᯒ 
ྛ✀᭱㐺ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅ࡟࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ⛣ືࡋࡓᚋࡢ᫬㛫
⤒㐣࡜ඹ࡟Ⰽ㉁ࡀኚ໬ࡍࡿᵝᏊࢆ 0ศࠊ10ศࠊ50ศࠊ1᪥ࠊ2᪥ᚋࢆほᐹࡋࡓࠋ 
 
ᅗ 5-2 ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ౑⏝ࡋࡓ㓝ẕࡢᇵ㣴 
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5-2-6 ⳦య࡜ᇵᆅࡢ㐃⥆྾ගᗘ ᐃ 
⳦యࡢ㐃⥆྾ගᗘ ᐃࡣࠊ㯮⡿ PDA ᇵᆅ࡜᭷ᶵ㓟ῧຍ㯮⡿ PDA ᇵᆅࡢ࣓ࣥ
ࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛W-4࡜ E. aerogenes NBRC13534ࢆ 2᪥㛫 37Υ࡛ᇵ㣴ࡋࡓ
ᚋ࡟ࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆࣆࣥࢭࢵࢺ࡛ᇵᆅ࠿ࡽྲྀฟࡋࠊ஧ᯛศࡢ࣓ࣥࣈ
ࣞࣥࣇ࢕ࣝࢱ࣮ࢆ 15%㓑㓟 50 mlࡢ୰࡟W-4࡜ E. aerogenes NBRC13534ࢆᠱ⃮
ࡋࡓࠋᠱ⃮ࡢࡕࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾฟࡋࠊ1 ᫬㛫 15Υ࡛Ⰽ⣲ᢳฟࢆ
ࡋࡓࠋᢳฟࡋࡓ⁐ᾮࢆ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮㸦DISMIC-13HP PTFE 0.2 μmࠊ
ADVANTECࠊᮾி㸧࡛ࢁ㐣ࡋࠊ㐃⥆྾ගᗘ ᐃࢆ⾜ࡗࡓࠋᇵᆅࡢ㐃⥆྾ගᗘ 
ᐃࡣࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾ㝖࠸ࡓྛᇵᆅࢆ₽ࡋࠊᇵᆅ 12.5 g࡜ 15%㓑
㓟 15 mlࢆΰྜࡋࠊ୍ᬌ 15Υ࡛Ⰽ⣲ᢳฟࢆ⾜ࡗࡓࠋᢳฟࡋࡓ⁐ᾮࢆ࣓ࣥࣈࣞࣥ
ࣇ࢕ࣝࢱ࣮࡛ࢁ㐣ࡋࠊ㐃⥆྾ගᗘ ᐃࢆ⾜ࡗࡓࠋ 
 
➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
5-3-1 ⳦యෆ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ࠊ⳦యእ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
E. aerogenes NBRC13534 ࡢᇵ㣴࡟⏝࠸ࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡣࠊձNBRC 
No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDA
ᇵᆅࠊճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ NBRC 
No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ᭷ᶵ㓟
ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅ࡛ᇵ㣴ࡋࡓ E. aerogenes NBRC13534ࡢ⳦యࡣ⣸Ⰽࢆࡋ࡚
࠾ࡾࠊᇵᆅࡢⰍࡢኚ໬ࡶぢࡽࢀ࡞࠿ࡗࡓࠋ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡣ E. 
aerogenes NBRC13534ࡢ⳦యࡣ㉥ࡃࠊᇵᆅࡢⰍࡶᑡࡋ㉥ࡃ࡞ࡗ࡚࠸ࡓࠋ᭷ᶵ㓟ࢆ
ᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡢ E. aerogenes NBRC13534ࡢ
⳦యࡣ㉥ࡃࠊᇵᆅࡢⰍࡣ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡼࡾࡶ⃰࠸㉥Ⰽ࡟ኚ໬ࡋ
࡚࠸ࡓࠋࡲࡓࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅ࠿ࡽ
࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾ㝖ࡃ࡜ E. aerogenes NBRC13534ࡢ⳦యࡀᏑᅾࡋࡓ
ሙᡤࡢⰍࡀᢤࡅ࡚࠸ࡓ㸦ᅗ 5-3㸧ࠋࡇࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534ࡣ᭷
ᶵ㓟Ꮡᅾୗ࡛ᇵ㣴ࡍࡿࡇ࡜࡛ࠊ⳦యࡢⰍ㉁ࡀ㉥Ⰽ࡟ኚ໬ࡋࠊ᭦࡟ࡣ㯮⡿ᢳฟᾮ
࡜᭷ᶵ㓟ࡀྠ᫬࡟Ꮡᅾࡍࡿࡇ࡜࡛ࡼࡾከࡃࡢ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆศゎࠊ྾཰
ࡋ࡚࠸ࡿ࡜᥎ᐹࡋࡓࠋE. aerogenes NBRC13534ࢆ 15%㓑㓟࡛Ⰽ⣲ᢳฟࡋࡓ⳦య
ᢳฟᾮࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅࡀ㯮⡿ᢳฟᾮ࡜ྠࡌ 520 nmࡢᴟ኱྾཰್
ࢆ♧ࡋࡓࠋࡲࡓࠊ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡣ 510 nmࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋ
ࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡣ 500 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ 5-4㸧ࠋ
ᇵᆅࢆ 15%㓑㓟࡛Ⰽ⣲ᢳฟࡋࡓᇵᆅᢳฟᾮࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅࡀ㯮
⡿ᢳฟᾮ࡜ྠࡌ 520 nm࡛࠶ࡾࠊ᭷ᶵ㓟ࢆ୍ᗘ࡛ࡶῧຍࡋࡓᇵᆅࡣ 510 nmࡢᴟ
኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ 5-4㸧ࠋ 
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ࡇࡢࡇ࡜࠿ࡽࠊ⳦యࢆ㏻ࡉ࡞࠸࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ E. aerogenes 
NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡛ࠊE. aerogenes NBRC13534ࡢ⳦యእ㓝⣲࡛㯮⡿࢔
ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏ࡚࠸ࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊ⳦యෆ࡛ࡶ࢔ࣥࢺࢩ࢔
ࢽࣥࡢⰍ㉁ࡢኚ໬ࡀ♧၀ࡉࢀࠊ⳦యእ㓝⣲ࠊ⳦యෆ㓝⣲ඹ࡟㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࡀኚ໬ࡋ࡚࠸ࡿ࡜ุ᫂ࡋࡓࠋ 
ࡲࡓࠊK-7ࠊW-4ࠊE. aerogenes NBRC13534ࢆࡑࢀࡒࢀࡢ᭱㐺ᇵᆅ࡛ࠊ࣓ࣥࣈ
ࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ᇵ㣴ࡋࡓᚋ࡟ࠊ㯮⡿ PDA ᇵᆅ࡜᭷ᶵ㓟ῧຍ㯮⡿ PDA ᇵᆅ
࡟࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ⛣ືࡋࡓࠋ⛣ືᚋࠊ0ศࠊ10ศࠊ50ศࠊ1᪥ࠊ2᪥┠
ࡢⰍ㉁ኚ໬ࢆ☜ㄆࡋࡓࠋE. aerogenes NBRC13534ࡣձNBRC No. 802ᇵᆅ࠿ࡽ㯮
⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊճ᭷ᶵ㓟ῧ
ຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ
᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ 
㓝ẕࡣյYPDᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊնYPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDA
ᇵᆅࠊշ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊո᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ
᭷ᶵ㓟ῧຍ㯮⡿ PDA ᇵᆅࡢ 4 ✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋK-7ࠊW-4ࠊE. aerogenes 
NBRC13534ࡢ᭱㐺ᇵᆅ࡛ᇵ㣴ࡋࡓ㝿ࡢ⳦యࡢⰍࡣ࡝ࢀࡶࢡ࣮࣒ࣜⰍ࡛࠶ࡗࡓࠋ 
⳦యࢆᇵ㣴ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ㯮⡿ PDAᇵᆅࡲࡓࡣ᭷ᶵ㓟ῧຍ㯮⡿
PDAᇵᆅ࡟⛣ືࡍࡿ࡜ࠊK-7ࡣࠊ50ศᚋࡶ⳦యࡢⰍࡢኚ໬ࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋ
W-4ࡣࠊ10ศᚋ࡟ࡣᑡࡋ⳦యࡀ㉥ࡃኚ໬ࡋࠊ50ศᚋ࡟ࡣࡉࡽ࡟⳦యࡀ㉥ࡃኚ໬
ࡋ࡚࠸ࡓࠋE. aerogenes NBRC13534ࡶW-4࡜ྠᵝ࡟ 10ศᚋ࡟ᑡࡋ⳦యࡀ㉥ࡃ⦅
㹩࠶ࡋࡓࡀࠊ50ศᚋࡢ⳦యࡢⰍࡣW-4ࡼࡾࡶⷧ࠸㉥Ⰽ࡛࠶ࡗࡓࠋࡲࡓࠊ1᪥┠ࠊ
2᪥┠ࡢ K-7ࡣ 0᪥┠ࡼࡾⱝᖸ㉥ࡃ⳦యࡢⰍࡀኚ໬ࡋ࡚࠸ࡓࠋW-4ࡣ 0᪥┠ࡼࡾ
ࡶ⳦యࡣ㉥Ⰽࢆ♧ࡋࡓࠋࡋ࠿ࡋࠊ1᪥┠࡜ 2᪥┠ࡢኚ໬ࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋE. 
aerogenes NBRC13534ࡢ⳦యࡣ0᪥┠ࡼࡾࡶ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅ࡜᭷ᶵ
㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡀ⣸Ⰽ࡟ኚ໬ࡋࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ
㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡣ㉥Ⰽ࡟ኚ໬ࡋࡓࠋࡲࡓࠊ1᪥ࡈ࡜࡟⳦యࡢⰍࡣ⃰ࡃ࡞ࡗ
࡚࠸ࡓ㸦ᅗ 5-5㸧ࠋࡇࡢ࡜ࡇ࠿ࡽḟ࡟W-4࡜ E. aerogenes NBRC13534ࡢᴟ኱྾཰
್ࢆ ᐃࡋࡓ࡜ࡇࢁࠊW-4ࡢ⳦యᢳฟᾮࡣ࡝ࡢᇵᆅ࡛ᇵ㣴ࡋ࡚ࡶ 510 nmࡢᴟ኱
྾཰್ࢆ♧ࡋࡓࠋࡲࡓࠊE. aerogenes NBRC13534ࡢ⳦యᢳฟᾮࡣ᭷ᶵ㓟ࢆῧຍࡋ
࡚࠸࡞࠸ᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡀ 520 nm࡛࠶ࡾࠊ᭷ᶵ㓟ࢆᚋ࡟
ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡀ 510 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ
5-6㸧ࠋࡑࡋ࡚ࠊW-4 ࡢᇵᆅᢳฟᾮࡢᴟ኱྾཰್ࡣࡍ࡭࡚ 520 nm ࡛࠶ࡾࠊE. 
aerogenes NBRC13534 ࡢᇵᆅᢳฟᾮࡢᴟ኱྾཰್ࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵ
ᆅ࡜ࠊ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡀ 520 nmࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ
᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡀ 510 nmࢆ♧ࡋࡓ㸦ᅗ 5-7㸧ࠋ 
ࡇࢀࡽࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534ࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ
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໬ࡉࡏࡿࡢ࡟㐺ࡋ࡚࠸ࡿ࡜ᛮࢃࢀࡓࠋࡲࡓࠊK-7 ࡜ W-4 ࡢ࠺ࡕࠊW-4 ࡢࡳⰍࡢ
ኚ໬ࡀぢࡽࢀࡿࡇ࡜࠿ࡽࠊ㉥࣡࢖ࣥ࡞࡝࡟౑ࢃࢀ࡚࠸ࡿ W-4 ࡢࡼ࠺࡟࢔ࣥࢺࢩ
࢔ࢽࣥ࡜ᐦ࡟㛵ࢃࡿᚤ⏕≀ࡣ࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
 
ᅗ 5-3ᇵᆅ࡟ྵࡲࢀࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ E. aerogenes NBRC13534ࡢⰍ㉁
࡟ཬࡰࡍ᭷ᶵ㓟ࡢᙳ㡪 
A: ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ 5᪥㛫 37Υᇵ㣴ࡋࡓ E. aerogenes NBRC13534 
B: E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ 
C: E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾ㝖࠸ࡓྛ✀
㯮⡿ PDAᇵᆅᇵᆅ 
ձ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ 
㯮⡿ PDAᇵᆅࠊճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟
ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
A 
B 
C 
ձ ղ 
ճ մ 
ձ ղ 
ճ մ 
ձ ղ 
ճ մ 
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ᅗ 5-4 ⳦యᢳฟᾮ࡜ᇵᆅᢳฟᾮࡢ࢔ࣥࢺࢩ࢔ࢽࣥࡢኚ໬ 
یձNBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊڦղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ 
㓟ῧຍ㯮⡿ PDAᇵᆅࠊڸճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅ 
մ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
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ᅗ 5-5 ྛ✀⳦యࡢⰍㄪ࡜᫬㛫ࡢ㛵ಀ 
ձ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ
㯮⡿ PDAᇵᆅࠊճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷
ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊյYPDᇵᆅ࠿
ࡽ㯮⡿ PDAᇵᆅࠊնYPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊշ᭷ᶵ㓟ῧຍ
YPD ᇵᆅ࠿ࡽ㯮⡿ PDA ᇵᆅࠊո᭷ᶵ㓟ῧຍ YPD ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿
PDAᇵᆅ 
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W-4 
 
E. aerogenes NBRC13534 
ᅗ 5-6 W-4࡜ E. aerogenes NBRC13534ࡢ⳦యᢳฟᾮࡢ࢔ࣥࢺࢩ࢔ࢽࣥኚ໬ 
W-4 
یձYPDᇵᆅ࠿ࡽ㯮⡿PDAᇵᆅࠊڦղYPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿PDAᇵᆅࠊ 
ڸճ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ᭷
ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
E. aerogenes NBRC13534 
یձNBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊڦղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ 
㓟ῧຍ㯮⡿ PDAᇵᆅࠊڸճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅ 
մ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
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W-4 
 
E. aerogenes NBRC13534 
ᅗ 5-7 W-4࡜ E. aerogenes NBRC13534ࡢᇵᆅᢳฟᾮࡢ࢔ࣥࢺࢩ࢔ࢽࣥኚ໬ 
W-4 
یձYPDᇵᆅ࠿ࡽ㯮⡿PDAᇵᆅࠊڦղYPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿PDAᇵᆅࠊ 
ڸճ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ᭷
ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
E. aerogenes NBRC13534 
یձNBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊڦղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ 
㓟ῧຍ㯮⡿ PDAᇵᆅࠊڸճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅ 
մ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ 
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➨ 6❶ E. aerogenes NBRC13534ࡢᇵᆅࡢ㐪࠸࡟ࡼࡿ⳦య࡜㯮⡿࢔
ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
 
➨ 1⠇ ⥴ゝ 
ࡇࢀࡲ࡛࡟ࠊE. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࢇࡔPDA
ᇵᆅࡢⰍ㉁ኚ໬ࢆ☜ㄆࡋࡓࠋᮏ❶࡛ࡣࠊE. aerogenes NBRC13534ࡢ᭱㐺ᇵᆅ࡛࠶
ࡿ NBRC No. 802ᇵᆅࢆ౑⏝ࡋࡓࠊE. aerogenes NBRC13534ࡢ⳦య࡜㯮⡿࢔ࣥࢺ
ࢩ࢔ࢽࣥᢳฟᾮࡢⰍ㉁ኚ໬ࢆ᳨ウࡋࡓࠋ 
 
➨ 2⠇ ᐇ㦂ᮦᩱ࡜᪉ἲ 
6-2-1 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࡢㄪ〇 
2-2-1ཧ↷ 
 
6-2-2 㯮⡿ᢳฟᾮ࡜᭷ᶵ㓟ࢆῧຍࡋࡓᇵᆅࡢㄪ〇 
࣏ࣜ࣌ࣉࢺࣥ࡜㓝ẕ࢚࢟ࢫࠊPDA㸦࣏ࢸࢺࢹ࢟ࢫࢺ࣮ࣟࢫᐮኳ㸧ࡣ᪥ᮏ〇⸆
ᰴᘧ఍♫㸦ᮾி㸧࠿ࡽ㉎ධࡋࡓࠋMgSO4࣭7H2Oࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟ࠊp-
ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࡣࢼ࢝ࣛ࢖ࢸࢫࢡᰴᘧ఍♫㸦ி㒔㸧࠿ࡽ㉎ධࡋ
ࡓࠋྛᇵᆅࢆ⾲ 6-1ࡢ㏻ࡾ࡟ㄪ〇ࡋࡓࠋྛᇵᆅࢆἛ㦐Ỉᾎ୰࡛ 5ศ㛫‮ࡏࢇࡋࠊ
↓⳦≧ែ࡛ࢩ࣮ࣕࣞ࡟ᇵᆅࢆศὀࡋࡓࠋ༑ศ࡟෭༷ࡋࡓᚋࠊE. aerogenes 
NBRC13534ࢆⓑ㔠⪥࡛᳜⳦ࡋࡓࠋࡲࡓࠊẚ㍑࡜ࡋ࡚ࠊE. aerogenes NBRC13534
ࢆ᳜⳦ࡋ࡞࠸ᇵᆅࡶ⏝ពࡋࡓࠋࡇࢀࡽࡢᇵᆅࢆ 37Υࠊ5᪥㛫ᇵ㣴ࡋࡓࠋ 
⾲ 6-1 㯮⡿ᢳฟᾮࢆ౑⏝ࡋࡓ NBRC No. 802ᇵᆅ࡜ PDAᇵᆅࡢᇵᆅ⤌ᡂ 
 NBRC No. 802 PDA 
࣏ࣜ࣌ࣉࢺࣥ       㸦g㸧 1   
㓝ẕ࢚࢟ࢫ           㸦g㸧 0.2   
MgSO4࣭7H2O        㸦g㸧 0.1   
PDA                 㸦g㸧  3.9  
࢝ࣇ࢙࣮㓟           㸦g㸧 0.01  0.01  
ࣇ࢙ࣝࣛ㓟           㸦g㸧 0.01  0.01  
p-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟 㸦g㸧 0.01  0.01  
࣐ࣟࣥ㓟             㸦g㸧 0.01  0.01  
ᐮኳ                 㸦g㸧 1.5   
㯮⡿ᢳฟᾮ           㸦ml㸧 100  100  
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6-2-3 㐃⥆྾ගᗘ ᐃ 
2-2-2ཧ↷ 
 
6-2-4 pH ᐃ 
ྛ✀ᇵᆅ 5 g࡟⬺࢖࢜ࣥỈ 3 mlࢆຍ࠼ࠊᇵᆅࢆࡼࡃ₽ࡋࡓᚋ࡟ࠊpH࣓࣮ࢱ࣮
࡛ᇵᆅࡢ pHࢆ ᐃࡋࡓࠋ 
 
➨ 3⠇ ⤖ᯝ࡜⪃ᐹ 
6-3-1 ᇵᆅࡢ㐪࠸࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ 
NBRC No. 802࡜ PDAᇵᆅඹ࡟ࠊⰍࡢኚ໬ࡀぢࡽࢀࡓࠋࡲࡓࠊNBRC No. 802
ࡣᇵᆅࡢⰍࡀ⃰࠸⣸࡟ኚ໬ࡋࠊPDAᇵᆅࡣᇵᆅࡢⰍࡀ㉥⣸Ⰽ࡟ኚ໬ࡋࡓࠋࡲࡓࠊ
NBRC No. 802ࡣ⳦యࡀⓑⰍ࡟࡞ࡾࠊPDAᇵᆅࡣ⳦యࡀ㉥Ⰽ࡟ኚ໬ࡋࡓ㸦ᅗ6-1㸧ࠋ 
NBRC No. 802 ࡜ PDAᇵᆅඹ࡟ྠࡌࡼ࠺࡟⳦↓ᇵᆅ࡛ࡣ 520 nm࡟ࣆ࣮ࢡࡀ࠶
ࡾࠊ⳦ࢆ᳜⳦ࡋࡓᇵᆅ࡛ࡣ 500 nm࡟ࣆ࣮ࢡࡀࢩࣇࢺࡋ࡚࠸ࡓࠋࡲࡓࠊ᥎ዡᇵᆅ
ࡣ⳦ࢆ᳜⳦ᇵᆅࡣࣆ࣮ࢡࡀ⦆ࡸ࠿࡟ฟ࡚࠸ࡿࡢ࡛ࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡀ㏥Ⰽࡋ࡚
࠸ࡿ࡜⪃࠼ࡽࢀࡓ㸦ᅗ 6-2ࠊᅗ 6-3㸧ࡲࡓࠊ࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ NBRC᥎ዡᇵ
ᆅ No. 802࡛ࡣ⳦↓ࡋ࡛ pH4.60ࠊ⳦ࢆ᳜⳦ࡍࡿ࡜ pH8.08࡟ኚ໬ࡋࠋ࢔ࣥࢺࢩ࢔
ࢽࣥࢆྵࡴ PDAᇵᆅ࡛ࡣ⳦↓ࡋ࡛ pH4.52ࠊ⳦ࢆ᳜⳦ࡍࡿ࡜ pH4.23࡟ኚ໬ࡋ࡚
࠸ࡓࠋ 
᥎ዡᇵᆅࡣ⳦ࡀ⏕࠼ࡿࡇ࡜࡟ࡼࡗ࡚ pHࡀୖࡀࡾࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡀ㏥Ⰽࡍࡿ
࡜⪃࠼ࡽࢀࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡢಟ㣭࡟㐺ࡋ࡚࠸ࡿᐮኳᇵᆅࡣ
PDAᇵᆅ࡛࠶ࡿ࡜᥎ᐹࡋࡓࠋ 
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    
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ         㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ
NBRC No. 802 ⳦᭷            NBRC No. 802 ⳦↓ 
    
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ        㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ
PDAᇵᆅ ⳦᭷            PDAᇵᆅ ⳦↓ 
 
ᅗ 6-1 ᇵᆅࡢ㐪࠸࡟ࡼࡿⰍ㉁ࡢẚ㍑ 
ୖẁ㸸 㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥྵࡴ NBRC No. 802ᇵᆅࠊୗẁ㸸 㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥྵࡴ PDAᇵᆅ 
ᕥ㸸 E. aerogenes NBRC13534ᇵ㣴ᇵᆅ⿬㠃ࠊ୰ኸ㸸 E. aerogenes NBRC13534
ᇵ㣴ᇵᆅ⾲㠃ࠊྑ㸸 E. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅ⿬㠃 
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ᅗ 6-2 ࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ No. 802ᇵᆅࡢ㐃⥆྾཰ࣃࢱ࣮ࣥ 
یE. aerogenes NBRC13534ᇵ㣴ᇵᆅࠊڦE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞
࠸ᇵᆅ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 6-3 ࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ PDAᇵᆅࡢ㐃⥆྾཰ࣃࢱ࣮ࣥ 
یE. aerogenes NBRC13534ᇵ㣴ᇵᆅࠊڦE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞
࠸ᇵᆅ 
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⥲ᣓ 
 
➨ 1 ❶࡛ࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡏࡿᚤ⏕≀ࡢࢫࢡ࣮ࣜࢽࣥࢢࢆ
⾜ࡗࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡣࠊ㯮⡿ࡢ⣇࠿ࡽ࢔ࣥࢺࢩ࢔ࢽࣥࢆᢳฟࡋࡓ㯮⡿
࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮࢆ౑⏝ࡋࡓࠋ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥᢳฟᾮ࡜ 4 ✀ࡢ᭷ᶵ㓟
㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟㸧ࢆῧຍࡋࡓ PDA
ᇵᆅ࡟࠾࠸࡚ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆ⃰࠸㉥Ⰽ࡟ኚ໬ࡉࡏࡿᚤ⏕≀ࢆ☜
ㄆࡋࡓࠋⰍ㉁ኚ໬ࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್ࡣࠊ㯮⡿ᢳฟᾮࡢ 520 nm
ࡼࡾࡶ▷Ἴ㛗ࡢ 500 nm࡟ࢩࣇࢺࡋ࡚࠸ࡓࠋࡲࡓࠊHPLCࢆ⏝࠸࡚Ⰽ㉁ኚ໬ࡋࡓ
㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ⣲ࡢศ㞳ࢆ⾜ࡗࡓࠋ 
ࡑࡢ⤖ᯝࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ࡛ࣥࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓ᪂ࡓ࡞ 4 ࡘࡢࣆ࣮ࢡ
㸦1,2,3,4㸧ࡀ☜ㄆࡉࢀࡓࠋ᭦࡟ࠊ᪂ࡓ࡞ 4✀ࡢࣆ࣮ࢡࢆ㐃⥆྾ගᗘ ᐃ࡟ࡼࡾ 
ᐃࡋࡓ࡜ࡇࢁࠊ4✀㢮ࡢෆ 2ࡘࡢࣆ࣮ࢡ㸦2,3㸧ࡣ 520 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࠊ
ṧࡾࡢ 2ࡘࡢࣆ࣮ࢡ㸦1,4㸧ࡣ 500 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋ500 nm࡟ᴟ኱྾
཰್ࢆᣢࡘ 2 ✀㢮ࡢⰍ⣲ࢆ㓟ຍỈศゎࡋࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡢᇶᮏ㦵᱁࡛࠶ࡿ࢔
ࣥࢺࢩ࢔ࢽࢪࣥࡢศᯒࡣ HPLC ࢆ⏝࠸࡚ẚ㍑ࡋࡓࠋࡑࡢ⤖ᯝࠊᶆ‽≀㉁࡛࠶ࡿ
ࢩ࢔ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌࢜ࢽࢪࣥࡢ࡝ࡢಖᣢ᫬㛫࡜ࡶ㔜࡞ࡽ࡞࠿ࡗࡓࠋࡇ
ࡢࡓࡵࠊ᪂ࡓ࡟☜ㄆࡉࢀࡓⰍ⣲ࡢ࢔ࢢࣜࢥࣥࡣࠊࢩ࢔ࢽࢪࣥࠊ࣐ࣝࣅࢪࣥࠊ࣌
࢜ࢽࢪࣥ௨እࡢࡶࡢ࡛࠶ࡿྍ⬟ᛶࡀุ᫂ࡋࡓࠋࡲࡓࠊศ㞳ࡋࡓᚤ⏕≀ࢆᰴᘧ఍
♫ࢸࢡࣀࢫ࣭ࣝ࢞ࣛ࣎࡟ጤクࡋྠᐃࢆ⾜ࡗࡓ 16s rDNAሷᇶ㓄ิࢆ⏝࠸ࡓ┦ྠᛶ
᳨⣴ࡢ⤖ᯝࠊEnterobacter aerogenes NBRC13534ᰴࡢ┦ྠ⋡ࡀ 99.8%࡜㧗࠸┦ྠ
ᛶࢆ♧ࡋࡓࠋ 
 
➨ 2 ❶࡛ࡣ 1 ❶࡛ࢫࢡ࣮ࣜࢽࣥࢢࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬ࡉࡏ
ࡿᚤ⏕≀࡜㧗࠸┦ྠᛶࡀ☜ㄆࡉࢀࡓࠊE. aerogenes NBRC13534ࢆ౑⏝ࡋࡓ㯮⡿࢔
ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ࡢ᳨ウࢆ⾜ࡗࡓࠋ➨ 1 ❶࡜ྠᵝ࡟ࠊE. aerogenes 
NBRC13534ࡣ㯮⡿ᢳฟᾮ࡜ 4✀ࡢ᭷ᶵ㓟㸦࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ
࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟㸧ࢆῧຍࡋࡓ PDAᇵᆅ࡟࠾࠸࡚ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ
ࡢⰍ㉁ࢆኚ໬ࡉࡏࡓࠋࡲࡓࠊⰍ㉁ኚ໬ࡋࡓ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡣ㯮⡿࢔ࣥࢺࢩ
࢔ࢽࣥࡢᴟ኱྾཰್࡛࠶ࡿ 520 nm࠿ࡽ 500 nm࡟ࢩࣇࢺࡋ࡚࠸ࡓࠋ㯮⡿ᢳฟᾮ
࡜ 4✀㢮ࡢ᭷ᶵ㓟ࢆྛࠎῧຍࡋࡓ PDAᇵᆅࢆㄪ〇ࡋࠊE. aerogenes NBRC13534
ࢆ᳜⳦ࡍࡿࡇ࡜࡛ࠊ࡝ࡢ᭷ᶵ㓟ࡀⰍ㉁ࡢኚ໬࡟㛵ࢃࡗ࡚࠸ࡿ࠿ࢆ᳨ウࡋࡓࠋࡑ
ࡢ⤖ᯝࠊ࢝ࣇ࢙࣮㓟ࢆῧຍࡋࡓᇵᆅ࡛ࡣ 4 ✀㢮ࡢ᭷ᶵ㓟ࢆῧຍࡋࡓᇵᆅ࡜࡯ࡰ
ྠࡌ⃰࠸㉥Ⰽࢆ♧ࡋࠊࣇ࢙ࣝࣛ㓟ࢆῧຍࡋࡓᇵᆅࡣ࢝ࣇ࢙࣮㓟ࡼࡾࡶⷧ࠸㉥Ⰽ
࡟ኚ໬ࡋࡓࠋࡋ࠿ࡋࠊ㹮-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟࡜࣐ࣟࣥ㓟ࢆῧຍࡋࡓᇵᆅ࡛ࡣⰍ
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㉁ࡢኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓࠋࡲࡓࠊྛᇵᆅࡣ HPLC ࢆ⏝࠸࡚Ⰽ⣲ࡢศ㞳ࢆ⾜ࡗ
ࡓࠋࡑࡢ⤖ᯝࠊ᭷ᶵ㓟 4 ✀㢮ࢆῧຍࡋࡓᇵᆅ࡟࠾࠸࡚ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ࡛ࣥ
ࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓ᪂ࡓ࡞ 4ࡘࡢࣆ࣮ࢡ㸦1,2,3,4㸧ࡀ☜ㄆࡉࢀࠊ࢝ࣇ࢙࣮㓟࡛ࡣ
᪂ࡓ࡞ 3ࡘࡢࣆ࣮ࢡ㸦1,2,4㸧ࠊࣇ࢙ࣝࣛ㓟࡛ࡣ 2ࡘࡢࣆ࣮ࢡ㸦2,3㸧ࡀ☜ㄆࡉࢀࡓࠋ
୍᪉ࠊ㹮-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࠊ᭷ᶵ㓟↓ῧຍࡢᇵᆅ࡛ࡣ᪂ࡓ࡞ࣆ࣮
ࢡࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࡢኚ໬࡟㛵
ࢃࡗ࡚࠸ࡿ᭷ᶵ㓟ࡣࠊ࢝ࣇ࢙࣮㓟࡜ࠊࣇ࢙ࣝࣛ㓟࡛࠶ࡿ࡜࠸࠺ࡇ࡜ࡀุ᫂ࡋࡓࠋ
ࡲࡓࠊ➨1❶࡛4✀ࡢ᭷ᶵ㓟ࢆධࢀࡓᇵᆅ࡛᪂ࡓ࡞ 4✀㢮ࡢෆ 2ࡘࡢࣆ࣮ࢡ㸦2,3㸧
ࡣ 520 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࠊṧࡾࡢ 2ࡘࡢࣆ࣮ࢡ㸦1,4㸧ࡣ 500 nmࡢᴟ኱྾
཰್ࢆ♧ࡋࡓࡇ࡜࠿ࡽࠊ࢝ࣇ࢙࣮㓟࡛☜ㄆࡉࢀࡓ᪂ࡓ࡞ࣆ࣮ࢡ㸦1,2,4㸧࡜ࣇ࢙
ࣝࣛ㓟࡛☜ㄆࡉࢀࡓ᪂ࡓ࡞ࣆ࣮ࢡ㸦2,3㸧࡛ ࡶྠᵝࡢ⤖ᯝࡀᚓࡽࢀࡿ࡜ᛮࢃࢀࡓࠋ 
 
➨ 3❶࡛ࡣ E. aerogenes NBRC13534ᇵ㣴ᾮ࡟࠾ࡅࡿ᳨ウࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊ
4✀᭷ᶵ㓟ࢆῧຍࡋࡓ㯮⡿ᢳฟᾮࡣ E. aerogenes NBRC13534ࡢᇵ㣴ᾮ࡜཯ᛂࡉ
ࡏࡿࡇ࡜࡛㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್࡛࠶ࡿ 520 nm࠿ࡽ 500 nm࡟ᴟ኱
྾཰್ࡀࢩࣇࢺࡋ࡚࠸ࡓࠋࡇࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534ࡀసࡾฟࡍ⳦
య㐟㞳ᆺࡢ≀㉁ࡀ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏ࡚࠸ࡿ࡜ᛮࢃࢀࡓࠋࡲࡓࠊE. 
aerogenes NBRC13534ࡢᇵ㣴ᾮࡣ⇕ฎ⌮ࡍࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ΰྜ
ࡋ࡚ࡶࠊᴟ኱྾཰್ࡢኚ໬ࢆ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋࡑࡋ࡚ࠊᇵ㣴ᾮࢆ㏱ᯒࡋࠊ㏱
ᯒ⭷ෆࡢᇵ㣴ᾮ࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆΰྜࡉࡏࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥࡢᴟ኱྾཰್ࡢኚ໬ࡀぢࡽࢀࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬
ࡉࡏࡿ≀㉁ࡣศᏊ㔞 10,000௨ୖࡢ≀㉁࡛࠶ࡾࠊE. aerogenes NBRC13534ࡢ⳦య
㐟㞳ᆺࡢ㓝⣲࡛࠶ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
ࡲࡓࠊE. aerogenes NBRC13534ࡢᇵ㣴ᾮࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆῧຍ
ࡍࡿࡇ࡜࡛ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢᴟ኱྾཰್ࢆኚ໬ࡉࡏࡿࡀࠊ࢝ࣇ࢙࣮㓟ࠊ
ࣇ࢙ࣝࣛ㓟ࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟ࠊ࣐ࣟࣥ㓟ࡢ 4✀ࡢෆࠊ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝ
ࣛ㓟ࡀⰍ㉁ࢆኚ໬ࡉࡏࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋࡲࡓࠊྛ✀᭷ᶵ㓟ࢆῧຍࡉࡏࡓ㯮
⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜ᇵ㣴ᾮࡢ཯ᛂ 0᪥┠ࠊ1᪥┠ࠊ2᪥┠ࡢᴟ኱྾཰್ࢆ☜ㄆࡍ
ࡿ࡜ࠊ࢝ࣇ࢙࣮㓟ࡣ 1᪥ࡈ࡜࡟ 520 nm࠿ࡽ 500 nm࡟ 10 nmࡎࡘ࡟ࢩࣇࢺࡋࡓ
ࡀࠊࣇ࢙ࣝࣛ㓟ࡣ 1᪥┠࡟ 520 nm࠿ࡽ 510 nm࡟ࢩࣇࢺࡋࡓࡔࡅ࡛ࠊ2᪥┠ࡣ
510 nmࡢࡲࡲ࡛࠶ࡗࡓࠋࡲࡓࠊp-ࣄࢻࣟ࢟ࢩᏳᜥ㤶㓟࡜࣐ࣟࣥ㓟ࡣ 2᪥཯ᛂࡉ
ࡏ࡚ࡶࢩࣇࢺࡋ࡞࠿ࡗࡓࠋ཯ᛂࡀ 2 ᪥㛫࡜᫬㛫ࡀ࠿࠿ࡿࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺ
ࢩ࢔ࢽࣥࢆⰍ㉁ኚ໬ࡉࡏࡿ≀㉁ࡢ㔞ࡀᑡ㔞࡛࠶ࡿࡓࡵ࡟ኚ໬࡟᫬㛫ࡀ࠿࠿ࡗ࡚
࠸ࡿ࡜ᛮࢃࢀࡓࠋ 
 
➨ 4❶࡛ࡣ E. aerogenes NBRC13534࡟ࡼࡿ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬࡟
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࠾ࡅࡿ᭷ᶵ㓟ࡢᙳ㡪ࢆ᳨ウࡋࡓࠋࡇࢀࡲ࡛࡟㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ໬
ࡉࡏࡿせᅉ࡜ࡋ࡚ࠊE. aerogenes NBRC13534࡜᭷ᶵ㓟ࡀ࠶ࡆࡽࢀ࡚࠸ࡿࠋኚ໬࡟
㛵ࢃࡿ᭷ᶵ㓟ࡣ࢝ࣇ࢙࣮㓟࡜ࣇ࢙ࣝࣛ㓟࡛࠶ࡾࠊࡇࡢ஧✀㢮ࡢ᭷ᶵ㓟ࡢᵓ㐀ࡣ
㓞ఝࡋ࡚࠸ࡿࠋ࡞ࡢ࡛ࠊࡇࡢ஧✀㢮ࡢ᭷ᶵ㓟࡟㢮ఝࡍࡿ p-ࢡ࣐ࣝ㓟ࠊࢩࢼࣆࣥ
㓟ࠊࣆࣟ࢝ࢸࢥ࣮ࣝࢆ౑⏝ࡋࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࡀኚ໬ࡍࡿ࠿᳨ウࡋ
ࡓࠋE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅࡢᴟ኱྾཰್ࡣࠊ඲࡚㯮⡿ᢳ
ฟᾮ࡜ྠࡌ 520 nmࢆ♧ࡋࡓࠋ୍᪉ࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅ࡛
ࡣࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅ࡛ 500 nmࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅࡣ 510 nm
ࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡲࡓࠊ᭷ᶵ㓟↓ῧຍࠊࢩࢼࣆࣥ㓟ࢆῧຍࡋࡓᇵᆅࠊࣆ
ࣟ࢝ࢸࢥ࣮ࣝࢆῧຍࡋࡓᇵᆅࡣ㯮⡿ᢳฟᾮ࡜ྠࡌ 520 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋ 
ࡲࡓࠊྛᇵᆅࡢⰍ⣲ࡣ HPLC ࢆ⏝࠸࡚Ⰽ⣲ࡢศ㞳ࢆ⾜ࡗࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥࢆ
HPLC࡛ ᐃࡍࡿሙྜࠊ࠾ࡶ࡟ྍどග⥺㸦500 nmࡸ 520 nm㸧ࡀ⏝࠸ࡽࢀࠊඹᏑ
≀ࡢ᳨ฟ࡟ࡣ⣸እ⥺㸦280 nmࡸ 380 nm㸧ࡀ⏝࠸ࡽࢀ࡚࠸ࡿ 2㸧ࠋ 
520 nm࡛ ᐃࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅࡢෆࠊ
࢝ࣇ࢙࣮㓟ῧຍᇵᆅ࡛ 79ศࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 101ศࠊp-ࢡ࣐ࣝ㓟ῧຍᇵ
ᆅࡣ 92ศࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 102ศ࡟᪂ࡋ࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋࡋ࠿ࡋࠊ
᭷ᶵ㓟↓ῧຍࠊࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ࡛ࡣ᪂ࡋ࠸ࣆ࣮ࢡࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋ
ࡑࡋ࡚ࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅ࡛ࡣࠊE. aerogenes NBRC13534
ࢆᇵ㣴ࡋ࡞࠸ᇵᆅ࡛☜ㄆࡉࢀࡓࣆ࣮ࢡࡢቑຍࡀ☜ㄆࡉࢀࠊ᪂ࡓ࡞ࣆ࣮ࢡࡶ☜ㄆ
ࡉࢀࡓࠋࡋ࠿ࡋࠊࢩࢼࣆࣥ㓟ࡢࡳቑຍࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋࡲࡓࠊE. aerogenes 
NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡛᭷ᶵ㓟↓ῧຍࠊࣆࣟ࢝ࢸࢥ࣮࡛ࣝࡶᚤ㔞ࡢࣆ࣮ࢡ
ࡀ☜ㄆࡉࢀࡓࠋ 
ࡲࡓࠊ280 nm࡛ ᐃࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵ
ᆅࡢෆࠊ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ࡛ 78 ศࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 97 ศࠊࢩࢼࣆࣥ
㓟ῧຍᇵᆅࡣ 61ศ࡜ 108ศ࡟᪂ࡋ࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋࡋ࠿ࡋࠊ᭷ᶵ㓟↓ῧ
ຍࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅࠊࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ࡛ࡣ᪂ࡋ࠸ࣆ࣮ࢡࡣ☜ㄆࡉࢀ
࡞࠿ࡗࡓࠋࡑࡋ࡚ E. aerogenes NBRC13534ࢆᇵ㣴ࡋࡓᇵᆅ࡛ࡣࠊ࢝ࣇ࢙࣮㓟ῧ
ຍᇵᆅ࡛ 30ศ࡜ 76ศࠊࣇ࢙ࣝࣛ㓟ῧຍᇵᆅ࡛ 81ศ࡜ 97ศࠊp-ࢡ࣐ࣝ㓟ῧຍᇵ
ᆅ࡛ 68ศ࡜ 88ศ࡟㧗࠸ࣆ࣮ࢡࡀ☜ㄆࡉࢀࡓࠋࢩࢼࣆࣥ㓟ࡣ 60ศ࡜ 107ศ࡟ࣆ
࣮ࢡࡀ☜ㄆࡉࢀࡓࡀࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡚࠸࡞࠸ᇵᆅ࡜࡯ࡰኚ໬
ࡣ࡞࠿ࡗࡓࠋࡲࡓࠊ᭷ᶵ㓟↓ῧຍᇵᆅ࡜ࣆࣟ࢝ࢸࢥ࣮ࣝῧຍᇵᆅ࡛ࡣࣆ࣮ࢡࡣ
☜ㄆࡉࢀ࡞࠿ࡗࡓࠋ 
ࡑࡋ࡚ࠊ᳨ฟἼ㛗 520 nm ࡛☜ㄆࡉࢀࡓྛ✀᭷ᶵ㓟ῧຍ E. aerogenes 
NBRC13534 ᇵ㣴ᇵᆅࡢ᪂つࣆ࣮ࢡ࡛࠶ࡿ࢝ࣇ࢙࣮㓟ῧຍᇵᆅ 79 ศࠊࣇ࢙ࣝࣛ
㓟ῧຍᇵᆅ࡛ 101 ศࠊp-ࢡ࣐ࣝ㓟ῧຍᇵᆅࡣ 92 ศࠊࢩࢼࣆࣥ㓟ῧຍᇵᆅࡣ 102
ศࡢࣆ࣮ࢡࢆศྲྀࡋࠊศගගᗘィ࡛ ᐃࡋࡓࠋࡑࡢ⤖ᯝࠊ࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝ
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ࣛ㓟ࠊࢩࢼࣆࣥ㓟࠿ࡽศྲྀࡉࢀࡓࣆ࣮ࢡࡣ 510 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࠊp-ࢡ࣐
ࣝ㓟࠿ࡽศྲྀࡋࡓࣆ࣮ࢡࡣ 500 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࡓ㸦ᅗ 4-9㸧ࠋ 
ࡇࢀࡽࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡟࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࢡ࣐ࣝ
㓟ࢆῧຍࡋࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡟ࡼࡾࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽ
ࣥ࡟ࡣ☜ㄆࡉࢀ࡞࠸᪂ࡓ࡞࢔ࣥࢺࢩ࢔ࢽࣥࡀసࡽࢀࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊ
ࢩࢼࣆࣥ㓟ࢆῧຍࡋࡓሙྜࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡋ࡞ࡃ࡜ࡶࠊ᪂ࡓ࡞
Ⰽ⣲ࡀసࡽࢀࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡑࡋ࡚ࠊE. aerogenes NBRC13534ࡣ㯮⡿࢔ࣥࢺ
ࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆῧຍࡍࡿࡇ࡜࡛ࠊⰍ⣲ࡔࡅ࡛ࡣ࡞ࡃࠊ᭷ᶵ㓟࡞࡝ࡢ」ྜయ
ࢆᙧᡂࡉࡏ࡚࠸ࡿྍ⬟ᛶࡶ♧၀ࡉࢀࡓࠋ 
 
➨ 5❶࡛ࡣ᭷ᶵ㓟࡟ࡼࡿ E. aerogenes NBRC13534ࡢ⳦యⰍ㉁ኚ໬ࢆほᐹࡍࡿ
Ⅽ࡟ࠊ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ౑⏝ࡋࡓ E. aerogenes NBRC13534ࡢᇵ㣴ࢆ⾜ࡗ
ࡓࠋE. aerogenes NBRC13534ࡢᇵ㣴࡟⏝࠸ࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࡣࠊձNBRC 
No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDA
ᇵᆅࠊճ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ NBRC 
No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ 
᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅ࡛ᇵ㣴ࡋࡓ E. aerogenes NBRC13534ࡢ⳦యࡣ⣸
Ⰽࢆࡋ࡚࠾ࡾࠊᇵᆅࡢⰍࡢኚ໬ࡶぢࡽࢀ࡞࠿ࡗࡓࠋࡲࡓࠊ᭷ᶵ㓟ࢆ᭱ึࡔࡅῧ
ຍࡋࡓᇵᆅࡣ E. aerogenes NBRC13534ࡢ⳦యࡣ㉥ࡃࠊᇵᆅࡢⰍࡶᑡࡋ㉥ࡃ࡞ࡗ
࡚࠸ࡓࠋ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡢ E. aerogenes 
NBRC13534ࡢ⳦యࡣ㉥ࡃࠊᇵᆅࡢⰍࡣ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡼࡾࡶ⃰࠸
㉥Ⰽ࡟ኚ໬ࡋ࡚࠸ࡓࠋࡲࡓࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍ
ࡋࡓᇵᆅ࠿ࡽ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆྲྀࡾ㝖ࡃ࡜ E. aerogenes NBRC13534ࡢ⳦
యࡀᏑᅾࡋࡓሙᡤࡢⰍࡀᢤࡅ࡚࠸ࡓࠋࡇࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534
ࡣ᭷ᶵ㓟Ꮡᅾୗ࡛ᇵ㣴ࡍࡿࡇ࡜࡛ࠊ⳦యࡢⰍ㉁ࡀ㉥Ⰽ࡟ኚ໬ࡋࠊ᭦࡟ࡣ㯮⡿ᢳ
ฟᾮ࡜᭷ᶵ㓟ࡀྠ᫬࡟Ꮡᅾࡍࡿࡇ࡜࡛ࡼࡾከࡃࡢ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆศゎࠊ
྾཰ࡋ࡚࠸ࡿ࡜ุ᫂ࡋࡓࠋ 
E. aerogenes NBRC13534ࢆ 15%㓑㓟࡛Ⰽ⣲ᢳฟࡋࡓ⳦యᢳฟᾮࡣ᭷ᶵ㓟ࢆῧ
ຍࡋ࡚࠸࡞࠸ᇵᆅࡀ㯮⡿ᢳฟᾮ࡜ྠࡌ 520 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡲࡓࠊ᭷
ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡣ 510 nmࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ
୧᪉ῧຍࡋࡓᇵᆅࡣ 500 nm࡟ᴟ኱྾཰್ࢆ♧ࡋࡓࠋ 
ᇵᆅࢆ 15%㓑㓟࡛Ⰽ⣲ᢳฟࡋࡓᇵᆅᢳฟᾮࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅࡀ
㯮⡿ᢳฟᾮ࡜ྠࡌ 520 nm࡛࠶ࡾࠊ᭷ᶵ㓟ࢆ୍ᗘ࡛ࡶῧຍࡋࡓᇵᆅࡣ 510 nmࡢ
ᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ⳦యࢆ㏻ࡉ࡞࠸࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ
࡛ E. aerogenes NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡛ࠊE. aerogenes NBRC13534ࡢ⳦య
እ㓝⣲࡛㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏ࡚࠸ࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡲࡓࠊ⳦యෆ
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࡛ࡶ࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࡢኚ໬ࡀ♧၀ࡉࢀࠊ⳦యእ㓝⣲ࠊ⳦యෆ㓝⣲ඹ࡟㯮
⡿࢔ࣥࢺࢩ࢔ࢽࣥࡀኚ໬ࡋ࡚࠸ࡿ࡜ุ᫂ࡋࡓࠋ   
ࡲࡓࠊE. aerogenes NBRC13534࡜㌟㏆࡟ᏑᅾࡍࡿΎ㓇⏝㓝ẕ࡛࠶ࡿࡁࡻ࠺࠿࠸
7ྕ㸦K-7㸧ࠊ࣡࢖ࣥ⏝㓝ẕ࡛࠶ࡿࡁࡻ࠺࠿࠸ࣈࢻ࢘㓇⏝㓝ẕ➨ 4ྕ㸦W-4㸧ࢆ౑
⏝ࡋࠊ⳦యෆ࡟㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆ྾཰࡜㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ኚ໬ࡢ
ẚ㍑ࢆ⾜ࡗࡓࠋK-7ࠊW-4ࠊE. aerogenes NBRC13534ࢆࡑࢀࡒࢀࡢ᭱㐺ᇵᆅ࡛ࠊ
࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ୖ࡛ᇵ㣴ࡋࡓᚋ࡟ࠊ㯮⡿ PDAᇵᆅ࡜᭷ᶵ㓟ῧຍ㯮⡿ PDA
ᇵᆅ࡟࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ⛣ືࡋࡓࠋ⛣ືᚋࠊ0ศࠊ10ศࠊ50ศࠊ1᪥ࠊ2
᪥┠ࡢⰍ㉁ኚ໬ࢆ☜ㄆࡋࡓࠋE. aerogenes NBRC13534ࡣձNBRC No. 802ᇵᆅ࠿
ࡽ㯮⡿ PDAᇵᆅࠊղNBRC No. 802ᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊճ᭷ᶵ
㓟ῧຍ NBRC No. 802ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊմ᭷ᶵ㓟ῧຍ NBRC No. 802ᇵᆅ
࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ㓝ẕࡣյYPDᇵᆅ࠿ࡽ
㯮⡿ PDAᇵᆅࠊնYPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅࠊշ᭷ᶵ㓟ῧຍ YPD
ᇵᆅ࠿ࡽ㯮⡿ PDAᇵᆅࠊո᭷ᶵ㓟ῧຍ YPDᇵᆅ࠿ࡽ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ
ࡢ 4✀㢮ࡢ⛣ືࢆ⾜ࡗࡓࠋ 
K-7ࠊW-4ࠊE. aerogenes NBRC13534ࡢ᭱㐺ᇵᆅ࡛ᇵ㣴ࡋࡓ㝿ࡢ⳦యࡢⰍࡣ࡝
ࢀࡶࢡ࣮࣒ࣜⰍ࡛࠶ࡗࡓࠋ⳦యࢆᇵ㣴ࡋࡓ࣓ࣥࣈࣞࣥࣇ࢕ࣝࢱ࣮ࢆ㯮⡿ PDAᇵ
ᆅࡲࡓࡣ᭷ᶵ㓟ῧຍ㯮⡿ PDAᇵᆅ࡟⛣ືࡍࡿ࡜ࠊK-7ࡣࠊ50ศᚋࡶ⳦యࡢⰍࡢ
ኚ໬ࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋW-4ࡣࠊ10ศᚋ࡟ࡣᑡࡋ⳦యࡀ㉥ࡃኚ໬ࡋࠊ50ศᚋ
࡟ࡣࡉࡽ࡟⳦యࡀ㉥ࡃኚ໬ࡋ࡚࠸ࡓࠋE. aerogenes NBRC13534ࡶW-4࡜ྠᵝ࡟
10ศᚋ࡟ᑡࡋ⳦యࡀ㉥ࡃኚ໬ࡋࡓࡀࠊ50ศᚋࡢ⳦యࡢⰍࡣW-4ࡼࡾࡶⷧ࠸㉥Ⰽ
࡛࠶ࡗࡓࠋࡲࡓࠊ1᪥┠ࠊ2᪥┠ࡢ K-7ࡣ 0᪥┠ࡼࡾⱝᖸ㉥ࡃ⳦యࡢⰍࡀኚ໬ࡋ
࡚࠸ࡓࠋW-4ࡣ 0᪥┠ࡼࡾࡶ⳦యࡣ㉥Ⰽࢆ♧ࡋࡓࠋࡋ࠿ࡋࠊ1᪥┠࡜ 2᪥┠ࡢኚ
໬ࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࠋE. aerogenes NBRC13534ࡢ⳦యࡣ 0᪥┠ࡼࡾࡶ᭷ᶵ㓟ࢆ
ῧຍࡋ࡚࠸࡞࠸ᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅ࡛⣸Ⰽ࡟ኚ໬ࡋࠊ᭷ᶵ㓟
ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅ࡛ࡣ㉥Ⰽ࡟ኚ໬ࡋࡓࠋࡲࡓࠊ
1 ᪥ࡈ࡜࡟⳦యࡢⰍࡣ⃰ࡃ࡞ࡗ࡚࠸ࡓࠋࡇࡢ࡜ࡇ࠿ࡽḟ࡟ W-4 ࡜ E. aerogenes 
NBRC13534ࡢᴟ኱྾཰್ࢆ ᐃࡋࡓ࡜ࡇࢁࠊW-4ࡢ⳦యᢳฟᾮࡣ࡝ࡢᇵᆅ࡛ᇵ
㣴ࡋ࡚ࡶ 510 nmࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡲࡓࠊE. aerogenes NBRC13534ࡢ⳦య
ᢳฟᾮࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚࠸࡞࠸ᇵᆅ࡜ࠊ᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅ࡛ 520 
nm࡛࠶ࡾࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵᆅ࡜᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅ࡛ࡣ 510 nm
ࡢᴟ኱྾཰್ࢆ♧ࡋࡓࠋࡑࡋ࡚ࠊW-4ࡢᇵᆅᢳฟᾮࡢᴟ኱྾཰್ࡣࡍ࡭࡚ 520 nm
࡛࠶ࡾࠊE. aerogenes NBRC13534ࡢᇵᆅᢳฟᾮࡢᴟ኱྾཰್ࡣ᭷ᶵ㓟ࢆῧຍࡋ࡚
࠸࡞࠸ᇵᆅ࡜᭷ᶵ㓟ࢆ᭱ึ࡟ῧຍࡋࡓᇵᆅࡀ 520 nmࠊ᭷ᶵ㓟ࢆᚋ࡟ῧຍࡋࡓᇵ
ᆅ࡜᭷ᶵ㓟ࢆ୧᪉ῧຍࡋࡓᇵᆅࡀ 510 nmࢆ♧ࡋࡓࠋ 
ࡇࢀࡽࡢࡇ࡜࠿ࡽࠊE. aerogenes NBRC13534ࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࡢⰍ㉁ࢆኚ
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໬ࡉࡏࡿࡢ࡟㐺ࡋ࡚࠸ࡿ࡜ุ᫂ࡋࡓࠋࡲࡓࠊK-7 ࡜ W-4 ࡢ࠺ࡕࠊW-4 ࡢࡳⰍࡢ
ኚ໬ࡀぢࡽࢀࡿࡇ࡜࠿ࡽࠊ㉥࣡࢖ࣥ࡞࡝࡟౑ࢃࢀ࡚࠸ࡿ W-4 ࡢࡼ࠺࡟࢔ࣥࢺࢩ
࢔ࢽࣥ࡜ᐦ࡟㛵ࢃࡿᚤ⏕≀ࡣ࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
 
➨ 6❶࡛㯮⡿ᢳฟᾮࡢⰍ㉁ኚ໬࡟ᙳ㡪ࡍࡿ E. aerogenes NBRC13534ࡢᇵ㣴ᰤ
㣴⣲ࡢ᳨ウࢆࡋࡓࠋNBRC No. 802࡜ PDAᇵᆅඹ࡟ࠊⰍࡢኚ໬ࡀぢࡽࢀࡓࠋࡲ
ࡓࠊNBRC No. 802ࡣᇵᆅࡢⰍࡀ⃰࠸⣸࡟ኚ໬ࡋࠊPDAᇵᆅࡣᇵᆅࡢⰍࡀ㉥⣸Ⰽ
࡟ኚ໬ࡋࡓࠋࡲࡓࠊNBRC No. 802ࡣ⳦యࡀⓑⰍ࡟࡞ࡾࠊPDAᇵᆅࡣ⳦యࡀ㉥Ⰽ
࡟ኚ໬ࡋࡓࠋNBRC No. 802 ࡜ PDAᇵᆅඹ࡟ྠࡌࡼ࠺࡟⳦↓ᇵᆅ࡛ࡣ 520 nm࡟
ࣆ࣮ࢡࡀ࠶ࡾࠊ⳦ࢆ᳜⳦ࡋࡓᇵᆅ࡛ࡣ 500 nm࡟ࣆ࣮ࢡࡀࢩࣇࢺࡋ࡚࠸ࡓࠋࡲࡓࠊ
᥎ዡᇵᆅࡣ⳦ࢆ᳜⳦ᇵᆅࡣࣆ࣮ࢡࡀ⦆ࡸ࠿࡟ฟ࡚࠸ࡿࡢ࡛ࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡀ
㏥Ⰽࡋ࡚࠸ࡿ࡜ᛮࢃࢀࡓࠋ࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ NBRC ᥎ዡᇵᆅ No. 802 ࡛ࡣ
⳦↓ࡋ࡛ pH4.60ࠊ⳦ࢆ᳜⳦ࡍࡿ࡜ pH8.08࡟ኚ໬ࡋࠋ࢔ࣥࢺࢩ࢔ࢽࣥࢆྵࡴ PDA
ᇵᆅ࡛ࡣ⳦↓ࡋ࡛ pH4.52ࠊ⳦ࢆ᳜⳦ࡍࡿ࡜ pH4.23࡟ኚ໬ࡋ࡚࠸ࡓࠋ᥎ዡᇵᆅࡣ
⳦ࡀ⏕࠼ࡿࡇ࡜࡟ࡼࡗ࡚ pHࡀୖࡀࡾࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡀ㏥Ⰽࡍࡿ࡜⪃࠼ࡽࢀࡓࠋ
ࡇࡢࡇ࡜࠿ࡽࠊ࢔ࣥࢺࢩ࢔ࢽࣥࡢಟ㣭࡟㐺ࡋ࡚࠸ࡿᐮኳᇵᆅࡣ PDAᇵᆅ࡛࠶ࡿ
࡜᥎ᐹࡋࡓࠋ 
 
௨ୖࡢࡇ࡜࠿ࡽࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥࢆኚ໬ࡉࡏࡿ E. aerogenes NBRC13534
⏤᮶ࡢ≀㉁ࡣ⳦యእ≀㉁࡛࠶ࡾࠊศᏊ㔞ࡣ 10,000 ௨ୖࡢྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ
ࡲࡓࠊE. aerogenes NBRC13534 ࡣ⳦యෆ࡟࢔ࣥࢺࢩ࢔ࢽࣥࢆከࡃ྾཰ࡍࡿࡇ࡜
ࡀ☜ㄆࡉࢀࡓࠋࡑࡋ࡚ࠊ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡟࢝ࣇ࢙࣮㓟ࠊࣇ࢙ࣝࣛ㓟ࠊp-ࢡ࣐
ࣝ㓟ࢆῧຍࡋࠊE. aerogenes NBRC13534ࢆᇵ㣴ࡍࡿࡇ࡜࡟ࡼࡾࠊ㯮⡿࢔ࣥࢺࢩ࢔
ࢽࣥ࡟ࡣ☜ㄆࡉࢀ࡞࠸᪂ࡓ࡞࢔ࣥࢺࢩ࢔ࢽࣥࡀసࡽࢀࡿࡇ࡜ࡀ᥎ᐹࡉࢀࡓࠋࡲ
ࡓࠊE. aerogenes NBRC13534ࡣ㯮⡿࢔ࣥࢺࢩ࢔ࢽࣥ࡜᭷ᶵ㓟ࢆῧຍࡍࡿࡇ࡜࡛ࠊ
Ⰽ⣲ࡔࡅ࡛ࡣ࡞ࡃࠊ᭷ᶵ㓟࡞࡝ࡢ」ྜయࢆᙧᡂࡉࡏ࡚࠸ࡿྍ⬟ᛶࡶ♧၀ࡉࢀࡓࠋ
௨ୖࡢࡇ࡜࠿ࡽᚤ⏕≀ࢆ⏝࠸ࡓ࢔ࣥࢺࢩ࢔ࢽࣥࡢᵓ㐀ಟ㣭ࡢྍ⬟ᛶࡀ♧၀ࡉࢀ
ࡓࠋ 
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